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Appendix C — Maryland Climate Programs

Acronyms Used:

BGE — Baltimore Gas and Electric

CO,-equivalent — Carbon dioxide equivalent

DBED — Maryland Department of Budget and Economic Development
DGS — Maryland Department of General Services

DHCD — Maryland Department of Housing and Community Development
DHMH — Maryland Department of Health and Mental Hygiene
DNR — Maryland Department of Natural Resources

DPL — Delmarva Power and Light

EPA — U.S. Environmental Protection Agency

GGRA - Greenhouse Gas Emissions Reductions Act of 2009
GHG — Greenhouse gas

LEED — Leadership in Energy and Environmental Design
MACT — Maximum available control technology

MARC — Maryland area regional commuter

MDA — Maryland Department of Agriculture

MDE — Maryland Department of the Environment

MDOT — Maryland Department of Transportation

MDP — Maryland Department of Planning

MEA — Maryland Energy Administration

MIA — Maryland Insurance Agency

MMtCOze — million metric tons of CO,-equivalent

MW — Megawatt

MWh — Megawatt-hour

PE — Potomac Edison

PEPCO — Potomac Electric Power Company

PSC — Maryland Public Service Commission

REC — Renewable energy certificate

RGGI — Regional Greenhouse Gas Initiative

RPS — Maryland Renewable Portfolio Standard

SMECO — Southern Maryland Electric Cooperative

TCI — Transportation Climate Initiative

VMT — Vehicle miles traveled
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Figure C-1. Maryland's Climate Programs by Sector with Range of GHG Benefits

Potential GHG
Program Number Program Reductions
(MMtCO,e)
ENERGY
Energy-1 Regional Greenhouse Gas Initiative 12.26 - 17.71
Energy-2 GHG reductions from imported 1.90 —2.75
power
Federal New Source Performance
Energy-3 Standards 3.22-4.84
Maximum Achievable Control
Energy-4 Technology 0.02-0.10
Prevention of Significant .
Energy-5 Deterioration Not Quantified
EmPOWER: Energy Efficiency in the
Energy-6 Residential Sector 340727
Enerev-7 EmPOWER: Energy Efficiency in the Combined with
i Commercial and Industrial Sectors Energy-6
Enerev-8 EmPOWER: Energy efficiency: Combined with
i appliances and other products Energy-6
Energy-9 Energy Efficiency in the power Combined with
sector: general Energy-6
EmPOWER: Utility Programs Combined with
Energy-10
Energy-6
The Maryland Renewable Energy B
Energy-11 Portfolio Standard Program 3.04-6.78
Incentives and Grant Programs to Combined with
Energy-12
Support Renewable Energy Energy-11
Enerav-13 Offshore Wind Initiatives to Support Combined with
&Y Renewable Energy Energy-11
Combined heat and power Combined with
Energy-14
Energy-6
Energy-15 Main Street 0.01 —0.02
Energy-16 Weather'lzatlon and energy efficiency 0.03— 0.04
for low income houses
Total 25.88 — 39.51
TRANSPORTATION
Transportation-1 Maryland Clean Cars Program Combmed' with
Transportation-10
Transportation-2 Federal Medium and heavy Duty 0.63 — 0.88

GHG Standards
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Transportation-3 Clean Fuel Standard 1.21-2.42
Transportation-4 The Transportation Climate Initiative 0.03 - 0.07
Transportation-5 Public Transportation Initiatives 1.35-1.97
Transportation-6 Initiatives to Double Transit Combined with
p Ridership by 2020 Transportation-5
Transportation-7 Intercity Transportation Initiatives 0.65—-0.76
Transportation-8 Bike and Pedestrian Initiatives 0.25-0.41
Transportation-9 Pricing Initiatives 0.20-2.21
Transportation-10 Transportation Technology Initiatives 6.03 —9.48
) Electric Vehicle Initiatives Combined with
Transportation-11 .
Transportation-10
. Low Emitting Vehicle Initiatives Combined with
Transportation-12 .
Transportation-10
. Evaluate the GHG Emissions Impacts .
Transportation-13 from Major New Projects and Plans Not Quantified
Transportation-14 Airport Initiatives Comblned. with
Transportation-10
. Port Initiatives Combined with
Transportation-15 .
Transportation-10
Freight and Freight Rail Strategies Combined with

Transportation-16

Transportation-7 or
Transportation-10

Transportation-17

Renewable Fuels Standard

Combined with
Transportation-10

Transportation-18

Corporate Average Fuel Economy
(CAFE) Standards: Model Years
2008-2011

Combined with
Transportation-1

Transportation-19 Promoting Hybrid and Electric Combined with
P Vehicles Transportation-4
Transportation-20 Pay-As-You-Drive® Insurance in 0.03 - 0.09
Maryland
Total 10.38 — 18.29
AG AND FORESTRY
Ag and Forestry-1 Managing forests to capture carbon 0.21 —-2.70
Creating ecosystems markets to
Ag and Forestry-2 encourage GHG emission reductions 0.16-0.82
Ag and Forestry-3 Increasing urban trees to capture 003 —1.32
carbon
Ag and Forestry-4 Creating and protecting wetlands and 0.05 — 0.65
waterway borders to capture carbon
Ag and Forestry-5 Geological opportunities to store Not Quantified
carbon
Ag and Forestry-6 Planting forests in Maryland 0.12-0.62
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Ag and Forestry-7 Biomass for energy production 0.50 —3.07
Conservation of agricultural land for

Ag and Forestry-8 GHG benefits 0.28 —0.28

Ag and Forestry-9 Buy local for GHG benefits 0.03 —0.05

Ag and Forestry-10 | Nutrient trading for GHG benefits 0.14-0.21

Total 1.52 -9.72

RECYCLING
Recycling-1 Recycling & Source Reduction 2.00 —2.32
Total 2.00 — 2.32
MULTI-SECTOR

Multi-Sector-1 Greenhouse Gas Emissions Inventory Not Quantified
Development

Multi-Sector-2 Program Ane}lys1s, Goals and Overall Not Quantified
Implementation

Multi-Sector-3 Outreach and public education 0.00 — 0.05

Total 0.00 — 0.05

BUILDINGS
Buildings-1 Green building initiatives Combined with
Innovative Initiatives-5
Buildings-2 Building codes 2.40 —5.40
Total 2.40-5.40
LAND USE

Reducing transportation issues

Land Use-1 through smart growth 0.96 — 1.01
GHG targets for local government’s Combined with Land

Land Use-2 . :
transportation and land use planning Use-1

Land Use-3 Land use planning GHG benefits Combm[ejcsle\ivllth Land

Land Use-4 Growth boundary GHG benefits Combined with Land

Use-1
Total 0.96 — 1.01
INNOVATIVE INITIATIVES
Innovative Leadership-By-Example — Local
. 0.38 -0.57
Initiatives-1 Government
Innovative Leadership-By-Example — Federal 0.28 —0.87
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Initiatives-2

Government

Leadership-By-Example — Maryland

Innovative . .
Initiatives-3 Ur‘n.ve‘rsny Lead by Example 0.55-0.57
Initiatives

Innovative Voluntary Stationary Source 026 1.03
Initiatives-4 Reductions ' '
Innovative State of Maryland initiatives to lead

e 0.20-2.30
Initiatives-5 by example
Innovative State of Maryland carbon and Combined with

Initiatives-6 footprint initiatives Innovative Initiatives-5

Job creation and economic

I“?“.’V‘i‘twe development initiatives related to Not Yet Quantified
Initiatives-7 .

climate change
Inpgvgtlve quhc health initiatives related to Not Yet Quantified
Initiatives-8 climate change
Inpgvgtlve Title V Permits for GHG Sources Not Quantified
Initiatives-9
Total 1.67 — 5.34

TOTAL RANGE OF ESTIMATED GHG EMISSIONS REDUCTIONS

Sector Total Expected GHG Reductions
(MMtCO,e)
Energy 25.88 —39.51
Transportation 10.38 — 18.29
Ag and Forestry 1.52-9.72
Recycling 2.00-2.32
Multi-Sector 0.00 —0.05
Buildings 2.40-5.40
Land Use 0.96 —1.01
Innovative Initiatives 1.67 —5.34
Total 44.81 — 81.64

Sub-Appendix C-1: Energy Programs

Energy-1: The Regional Greenhouse Gas Initiative
(RGGI)

Lead Agency: MDE

Program Description
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The Regional Greenhouse Gas Initiative (RGGI) is a cooperative effort by ten Northeast
and Mid-Atlantic States to design and implement a regional GHG cap-and-trade program
to reduce carbon dioxide emissions from fossil fueled power plants in the region.
Electric generating units with a capacity of 25 megawatts (MW) or greater are subject to
RGGI. RGGI is an unprecedented collaboration of environmental and energy agencies in
the following states: Connecticut, Delaware, Maine, Maryland, Massachusetts, New
Hampshire, New Jersey, New York, Rhode Island and Vermont.

Cap-and-trade programs limit the amount of pollution to a significantly lower level
through an emissions cap applied to a specific geographic region. Cap-and-trade
programs issue “allowances” equal to the number of tons of pollution allowed under the
cap. An allowance permits a source to emit one ton of pollution. At the end of the year
or specified time period, a source must have obtained, in this case purchased, allowances
sufficient to cover each ton of pollution they released.

The current RGGI regional cap, which is based on the 2000-2002 average annual
emissions from the power plants subject to RGGI, is 188,076,976 tons per year. The
regional cap is apportioned among the participating states. Maryland's share of the
regional cap is 37,503.983 tons. The goal of RGGI is to reduce carbon dioxide emissions
from the regulated power sector by 10 percent by 2019.
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The Healthy Air Act of 2006 required Maryland to join RGGI contingent upon an
independent economic analysis showing that RGGI would benefit Maryland consumers
and that RGGI would not increase electricity reliability concerns. MDE worked with a
comprehensive group of stakeholders and adopted RGGI into Maryland regulations
(Code of Maryland Regulations 26.09.01-04) in 2007. Details of the program are
contained in the regulations and on the RGGI website: www.rggi.org

Most of the electricity generating plants in Maryland are subject to the RGGI program.
Two industrial plants, New Page and RG Steel, are also subject to the RGGI program but
may apply for an exemption under certain conditions. Figure C-2 lists the Maryland
sources that are subject to RGGL

Figure C-2. Maryland Sources Subject to RGGI.

Owner Plant Location Fuel
AES Enterprise Warrior Run Allegany County Coal
Allegheny Energy R P Smith Washington County Coal
Con Edison Development &
Old Dominion Electric Rock Springs Cecil County Natural Gas
Cooperative
Constellation Power Brandon Shores | Anne Arundel County Coal
C P Crane Baltimore County Coal

Gould Street

Baltimore City

Natural Gas

Perryman Harford County Oil/Natural Gas
Riverside Baltimore County Oil/Natural Gas
Herbert A Anne Arundel County Coal/Oil/Natural Gas
Wagner
Westport Baltimore City Natural Gas

Gen-On Chalk Point Prince George's County | Coal/Natural Gas
Dickerson Montgomery County Coal/ Natural Gas
Morgantown Charles County Coal

RG Steel, LLC.

Sparrows Point

Baltimore County

Natural Gas/Blast

Furnace Gas
New Page Luke Mill Allegany County Coal
NRG Energy Vienna Dorchester County Oil
Panda Energy Brandywine Prince George's County | Natural Gas

RGGI is a market-based control program that drives emission reduction in three ways.
First, regional emissions must be below the defined cap. Over time, the cap gets smaller
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and smaller. Only enough allowances are made available each year to equal the cap.
Sources that fail to hold enough allowances to cover their emissions are subject to serious
enforcement actions and fines. In simple terms, the caps guarantee emission reductions
over time. The second way that RGGI drives emission reductions is through the auction
process, where sources are required to buy the allowances they need. By adding a cost to
every ton of carbon dioxide emitted, sources have an economic incentive to minimize
emissions whenever possible. This second option could result in emission levels ending
up being below the cap level.

The third way that RGGI can drive emission reductions is linked to the way that some of
the auction proceeds are used to promote energy efficiency programs and development of
renewable energy. Unlike other pollutants, no control technologies exist to reduce carbon
dioxide pollution at this time. Most of the RGGI emission reductions will be achieved
through increased energy efficiency and reduced demand for electricity. Rather than
provide allowances for free, the RGGI states auction a majority of their allowances and
use the proceeds to, among other things, promote energy efficiency programs and
develop renewable energy. RGGI has raised approximately $800,000,000 in auction
revenue to date. Maryland has received almost $150,000,000. RGGI is moving forward
with its thirteenth auction.

Some PJM states contiguous to Maryland, such as Pennsylvania, are not participating in
RGGI; however, economic modeling determined that Pennsylvania electricity customers
were paying for the effort in the RGGI region to lower emissions, through higher
wholesale power prices in the PJM region market. However, the energy efficiency
investments not funded through the auction in Pennsylvania, which are funded by the
auction in the RGGI states, are not leading to similar changes in Pennsylvania electricity
bills.

There are some general buyers in the auction but most of the participants have
relationships to sources that have compliance obligations under one or more of the states’
RGGI programs. The auctions run smoothly on an electronic platform and are monitored
for misconduct.

As noted above, RGGI's goal is to reduce carbon dioxide emissions from the power
sector by 10 percent by 2019. Without any available technological controls, the concept
was to make the reduction through reduced demand. By auctioning a portion of the CO,
allowances, funds would be available to invest in energy efficiency. As a demonstration
project, RGGI adopted a modest reduction goal and aimed to provide some funding
toward that goal. RGGI envisioned stabilizing emissions through 2014 and beginning a
2.5 percent reduction per year in 2015 through 2019.

As part of the original RGGI memorandum of understanding, there is a 2012 review of
the program that will look at several programmatic issues including whether RGGI
should lower the cap to achieve greater reductions. The other option would be that a
federal GHG control program would be adopted which would drive deeper reductions
than those currently required by RGGI.
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Estimated GHG Emission Reductions in 2020

By 2020, the potential emission reductions from the RGGI program are estimated to
be 17.71 MMtCO;-equivalent.

If RGGI is strengthened because of the scheduled 2012 program-wide review or because
a federal program is adopted, it is not unreasonable to assume that an additional 10
percent to 15 percent emission reduction could be achieved by 2020. By 2030, if there is
a federal program, the RGGI reductions could be doubled. By 2050, the reductions could
be three to four times greater than the currently projected reductions.

Additional analysis is being conducted by MDE to further evaluate the additional
reductions that could be achieved between 2020 and 2050

Figure C-3. Low and High GHG Benefits for Energy-1

) SAIC Quantification
Low Estimate 12.26 MMtCO,e Appendix B, Pg. 80
High Estimate 17.71 MMtCO,e MDE Quantification Below

High Estimate — MDE Quantification
A. Estimated GHG Reductions

The RGGI regional cap is 188,076,976 tons per year. RGGI envisioned stabilizing
emissions through 2014 and beginning a 2.5 percent reduction per year in 2015 through
2019. There are two possible ways for the RGGI cap to be made more stringent. As part
of the original RGGI memorandum of understanding, there is a 2012 review of the
program that will look at several issues including whether RGGI should adjust the cap
and achieve greater reductions. The other option would be that a federal carbon dioxide
control program would be adopted which would drive deeper reductions than those
currently required by RGGI.

There is a reasonable chance that between 2012 and 2020 that the RGGI reduction
requirement could be made more stringent. If RGGI is strengthened because of the
scheduled 2012 program-wide review or because a federal program is adopted, it is not
unreasonable to assume that an additional 10 percent to 15 percent reduction could be
achieved by 2020; that by 2030, the RGGI reductions could be doubled; and, that by
2050, the reductions could be three to four times greater than the predicted reductions in
2020. Therefore, it is estimated that RGGI could avoid 17.71 million metric tons of
carbon dioxide (MMtCO,e) in 2020.

B. Calculations

High Quantification was determined using the following formulas:
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AVGog10= Totalygio/3

Where
AVGys10= Average allocation from the years 2008 to 2010
Totalpg;o = Total allocation from 2008 to 2010
REDl() = AVG0810/10

Where
RED;(=10% Reduction
RGGl20= AVGogio- REDqg

Where
RGGlI;p20= 2020 high quantification RGGI cap
ALLMD = RGGIZOZ()*(ALLMDO()/ SUM()())

Where
ALLyp = Allocation for Maryland
ALLwpoo = Allocation for Maryland in 2000
SUMy= Sum of all allocations for RGGI states in 2000
REDyigu = BAUz020-ALLMp

Where

REDygu = High quantification reduction
BAU,p0 =2020 Business As Usual (see SAIC ES-3 policy in Appendix B)

Other Environmental Benefits

RGGI was included as part of the Maryland Healthy Air Act in 2006. The Healthy Air
Act also requires significant reductions in nitrogen dioxide, sulfur dioxide and mercury.

Over 95 percent of the air pollution emitted from Maryland’s power plants comes from
the largest and oldest coal burning plants. The emission reductions from the Healthy Air
Act come in two phases. The first phase requires reductions in the 2009/2010 timeframe
and, compared to a 2002 emissions baseline, reduce nitrogen oxide emissions by almost
70 percent, sulfur dioxide emissions by 80 percent, and mercury emissions by 80 percent.

The second phase of emission controls occurs in the 2012/ 2013 timeframe. At full
implementation, the Healthy Air Act will reduce nitrogen oxide emissions by
approximately 75 percent from 2002 levels, sulfur dioxide emissions will be reduced by
approximately 85 percent from 2002 levels, and mercury emissions will be reduced by 90
percent.

Economic Benefits, Job Creation and Job Protection

The Healthy Air Act required a comprehensive, independent study which projected
RGGI's economic impact. This study, conducted by the University of Maryland’s Center

10
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for Integrated Environmental Research, looked at how RGGI would affect consumers,
create jobs and impact Maryland’s economy. The study estimated that RGGI would
create as many as 2500 jobs in Maryland by 2020.

The study also analyzed the economic benefits that could be accrued assuming several
different auction scenarios (the auction of 25 up to 100 percent of allowances). The study
assumed that the auction proceeds would be used to promote energy efficiency and
renewable energy. The study concluded that auction of 100 percent of the allowances
auction scenario, where the most revenue would be spent on energy efficiency, resulted
in the maximum benefit to Maryland citizens. Even though electricity prices will rise in
the future (not solely due to RGGI) because of energy efficiency programs, usage would
decline so that a net positive benefit in the form of lower household electricity bills
occurs would result. The study projected an average net benefit of approximately $20 per
year for Maryland ratepayer.

The study also estimated a positive impact on gross State product of approximately $200
million by 2015 and subsequent years. MDE is conducting additional analyses to update

the economic impact information for RGGI.

Further analyses for the economic benetfits, job creation and job protection in Maryland
from this program is included in Chapter 7 of this plan.

Implementation

The RGGI program is mandated by State law and is fully implemented and enforceable.

Supporting L.aws and Regulations

e Maryland Healthy Air Act (2006) -
http://www.mde.state.md.us/programs/Air/Documents/26-11-
27 MD_ Healthy Air Act.pdf

e Maryland Strategic Energy Investment Act (2008) -
http://mlis.state.md.us/2008rs/bills/hb/hb0368e.pdf

e Maryland CO; Budget Trading Program Regulations (COMAR 26.09)
http://www.dsd.state.md.us/comar/subtitle chapters/26 Chapters.aspx#Subtitle09

Links to Supporting Documentation

e Regional Greenhouse Gas Initiative (general information, 2005 RGGI MOU, etc.)
http://www.rggi.org/home

e Maryland CO, Budget Trading Program
http://www.mde.state.md.us/programs/Air/RGGI/Pages/Air/RGGI.aspx

e University of Maryland, Center for Integrative Environmental Research's studies on
Maryland's participation in RGGI:

11
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o Economic and Energy Impacts from Maryland's Potential Participation in the
Regional Greenhouse Gas Initiative,
http://www.cier.umd.edu/RGGIl/documents/UMD RGGI STUDY_ FINAL.pdf

o The Role of Energy Efficiency Spending in Maryland's Implementation of the
Regional Greenhouse Gas Initiative,
http://www.cier.umd.edu/RGGI/CIER RGGI Energy Efficiency Spending Stud

y[1].pdf

Energy-2: GHG Emission Reductions from Imported
Power

Lead Agency: MDE

Program Description

GHG emissions from the energy supply sector in Maryland include emissions from fossil
fuel-fired electricity generation and represent a substantial portion of the State’s overall
GHG emissions. On a consumption basis, Maryland imports a considerable amount
(about 30 percent) of electricity generated out-of-state in the surrounding PJM grid region
to meet retail electricity demand.! In the absence of State programs to curb emissions
from out-of-state resources, the level of GHG emissions associated with meeting
electricity demand in Maryland is expected to increase over time.

The 2008 Climate Action Plan included a policy, which defined a generation
performance standard as a mandate for load serving entities, which include electricity
suppliers and the utilities. The mandate would require load serving entities to acquire
electricity on a portfolio basis, with the portfolio meeting a per-unit GHG emission rate
below a specified standard. The generation performance standard policy would promote
the purchase of energy and capacity from low-carbon or renewable technologies. The
policy's goal is to enact a standard of no more than 1,125 pounds of GHGs per megawatt-
hour (MWh) by 2013.

It is expected that the generation performance standard would reduce the amount of
imports from states with a higher concentration of coal in the fuel mix. For example,
Pennsylvania is a net exporter to Maryland and the majority of the emissions from the
fuel mix are from coal-fired units. Even though Pennsylvania does not participate in
RGGI, the generation performance standard would effectively limit the amount of
electricity from coal-fired unit which would be imported from Pennsylvania into
Maryland. Unless Pennsylvania coal-fired plants could sell the excess power elsewhere,
the effect could potentially reduce the output from such plants and cause an economic

! The PJM wholesale market includes all or parts of Delaware, Illinois, Indiana, Kentucky, Maryland,
Michigan, New Jersey, North Carolina, Ohio, Pennsylvania, Tennessee, Virginia, West Virginia and the
District of Columbia.

12



Maryland’s Plan to Reduce Greenhouse Gas Emissions, December 31, 2011 | Appendix C

loss. Whereas, low-carbon and renewable energy technologies would receive a premium
from Maryland rate-payers.

Estimated GHG Emission Reductions in 2020

By 2020, the potential emission reductions from this program are estimated to be
2.75 MMtCOze.

Figure C-4. Low and High GHG Benefits for Energy-2

Low Estimate 1.90 MMtCO,e MDE Quantification Below

High Estimate 2.75 MMtCO»e MDE Quantification Below

Low and High Estimates — MDE Quantification

Quantification of GHG emissions will be driven by two numbers which will be affected
by a myriad of factors. The GHG emissions from imported electricity are calculated
simply by the multiplication of the amount of imported electricity (in MWh) and carbon-
intensity of that electricity (in pounds of CO,-equivalent per MWh). But numerous
assumptions have to be made before this calculation can be completed.

The baseline year for GGRA is 2006. For 2006, fossil-fuel electric generating units in
Maryland supported 31.16 million MWh of consumption (from GHG inventory and
SAIC ES-3 Page 80, Appendix B). While, imported power was 10.02 million MWh of
Maryland’s consumption (for a total of 42.18 million MWh). To calculate the amount of
imported electricity in 2020, it is necessary to first calculate the total amount of electrical
consumption in Maryland in that time frame. From previous work (SAIC Policy ES-3
Page 80, Appendix B), total Maryland consumption is estimated to be 58.8 million MWh,
of which 42.88 million MWh are generated instate. So, in 2020 Maryland will import
15.92 million MWh of electricity. This assumption will remain the same for both the low
and high quantification analysis. However, other factors could drive this number higher
or lower. For example, electrical distribution in Maryland is currently constrained by
congestion, this may or may not be relieved by the building of additional transmission
lines (which may or may not be built). Further, the EmPower Maryland program (and
possible new programs) could reduce Maryland’s consumption such that the percentage
of imported power decreases in the future.

One of the difficulties in quantifying the carbon-intensity of electricity is the availability
of data. The PJM Interconnection's Environmental Information Services, Inc. (PJM EIS)
data system has the carbon intensity for the total PJM region system. The data for the
PJM region is divided into RGGI (Delaware, Maryland, and New Jersey) and non-RGGI
(7 remaining states and D.C.), but Maryland-specific data is not available. For the PIM
region from 2006 to 2010, the carbon-intensity decreased from 1,251.8 to 1,167.6 pounds
of CO,-equivalent per MWh. This is a reduction 84.2 pounds of carbon dioxide, which
represents an annual reduction of 1.68 percent. This reduction was not consistent and
factors like economic activity and weather can have a significant effect on the carbon-
intensity of electricity. In general, an increase in economic activity and more intense

13



Maryland’s Plan to Reduce Greenhouse Gas Emissions, December 31, 2011 | Appendix C

weather tends to increase the carbon-intensity of electricity. However, the general trend
of carbon-intensity in PJM has been decreasing over time.

For the 2006 baseline, the GHG emissions from imported power is 10.02 million MWh
multiplied by 1,251.8 pounds of carbon dioxide per MWh, which equals 5.7 MMtCO,e
(or 12,538,165,966 pounds). For 2020, the business-as-usual calculation is 15.92 million
MWh multiplied by the same carbon intensity (1,251.8 pounds of carbon dioxide per
MWh), which equals 9.0 MMtCOze (19,927,889,748 pounds).

For the low quantification, it is assumed that the carbon-intensity trend from 2006 to
2010 continues to 2020. Therefore, the 2010 carbon-intensity of 1,167.6 pounds of
carbon dioxide per MWh is reduced annually by 1.68 percent, which results in a low-case
2020 carbon intensity of 985.5 pounds of carbon dioxide per MWh). Multiplying this by
the calculated 2020 electrical importation of 15.92 MWh equals 7.1 MMtCOse
(15,688,413,839 pounds). So the low-estimated reduction is 1.9 MMtCOze (9.0 — 7.1).

For the high quantification, the rate of the carbon-intensity trend from 2005 to 2010 is
assumed to increase by 50 percent for subsequent years. The carbon intensity in 2005
was 1,292.0 pounds of carbon dioxide per MWh, from which we subtract the 2010 rate
(1,167.6 pounds of carbon dioxide per MWh) resulting in an annual reduction of 1.93
percent. The rate is increased by 50 percent, which is 2.89 percent. A 2.89 percent
annual reduction is possible depending upon on a federal climate and/or energy program,
significant Renewable Portfolio Standard (RPS) activity in PJM states, adoption of RGGI
by other PIM states, Maryland developing a generation performance standard, a carbon-
tax being added to imported electricity in Maryland, or some combination of these or
other unknown factors. The high-estimate is a carbon-intensity rate of §70.8 pounds of
carbon dioxide per MWh, which could result in 2020 emissions of 6.3 MMtCO,e
(13,863,231,652 pounds). Therefore, the high-estimate reduction is 2.75 MMtCO,e (9.0-
6.3).

Overlap is an issue which must be accounted for as part of this GHG emissions

mitigation program, since these reduction could be partially or totally subsumed as part of
other mitigation programs.

Other Environmental Benefits

No other environmental benefits were identified for this version of the draft 2012 GGRA
Plan but will be provided in future iterations.

Economic Benefits, Job Creation and Job Protection

Analyses for the economic benefits, job creation and job protection in Maryland from this
program is included in Chapter 7 of this plan.
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Implementation

A generation performance standard portfolio would require that 100 percent of a load
serving entity's energy portfolio emit an average of no more than a specified number of
pounds of carbon dioxide per MWh. The generation performance standard could be
modeled after Maryland’s existing RPS with the exception that the standard may rely on
a more diverse mix of replacements for coal-fired electricity than the RPS and would
include conventional sources in the portfolio as well. This would encourage renewable
energy sources. Any load serving entity selling energy to retail consumers in Maryland
would be required to meet the generation performance standard.

The carbon intensity of electricity production measures the carbon emissions per unit of
electricity generated, in a given year. The carbon dioxide from electricity generation
combustion of all fossil fuel types is the sum of carbon emissions from electricity
generation, combined heat and power generation, and heat plants. PJM Environmental
Information Services provides an annual summary of environmental and emissions
attributes reporting and tracking, including a full regional fuel mix and emissions factors
for carbon dioxide and criteria pollutants through a General Attributes Tracking System
database.

Since Maryland imports approximately 30 percent of electricity needed to meet demand,
it is important to look at the full fuel mix of the PJM region when determining the carbon
intensity of electricity consumption in Maryland. The PJM region is made up of 13 other
states and the District of Columbia. Most of the states delivering electricity to the PIM
region have a higher percentage of coal-fired generation than Maryland, which has the
highest of the RGGI states. Even without the generation performance standard, the
carbon dioxide emissions per MWh in the PJM area have declined over the past five
years. Reasons for this reduction could include mild weather trends for certain years, the
reduced cost of natural gas which resulted in fuel switching, a lessened demand for
electricity due to a national economic recession, and modifications in the dispatch of
electricity generators. As demonstrated in Figure C-5, Maryland is close to achieving the
recommended generation performance standard from the 2008 Climate Action Plan
without enacting a program and in the absence of a federal program. However, it is
doubtful that the PJM region carbon intensity will continue to remain at the 2009 value as
the nation recovers from a recession and experiences more typical weather trends.
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Figure C-5. Carbon Emissions and Intensity Compared to Total
Megawatt-hours of Electricity Generation in the PJM region.
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Supporting L.aws and Regulations

e The Waxman-Markey bill, American Clean Energy and Security Act of 2009, House
of Representatives 2454.

New Legislation Needed

The 2008 Climate Action Plan envisioned a Maryland generation performance standard
to control imports of high-carbon intensity electricity from out-of-state. However, the
benefits from this program are greatly reduced without effective federal legislation. A
Maryland generation performance standard would apply stricter emissions standards to
load serving entities that are serving Maryland consumers. The high up-front cost by the
load serving entities to meet these standards for supplying electricity into Maryland
would ultimately fall on Maryland ratepayers in the form of increased electricity rates.
An overarching federal approach to reduce GHG emissions would level the playing field
for competing sources of generation by applying the same standard to all electricity
suppliers.

The Waxman-Markey bill (American Clean Energy and Security Act of 2009, House of
Representatives 2454) had included a generation performance standard. The original bill
set a limit of 1,100 pounds carbon dioxide per MWh for electricity generators permitted
after January 1, 2009 going down to 800 pounds carbon dioxide per MWh for units
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permitted after January 1, 2020. As amended during committee mark-up, the
performance standard for coal-fired power plants was then based on a percentage carbon
dioxide emission reduction requirement instead of pounds per MWh standard. This
would have meant that any new coal plant permitted after 2009 would be required to
undergo retrofits that capture and sequester at least 50 percent of their carbon dioxide
emissions sometime between 2013 and 2025. After 2020, new coal plants would have
been required to capture and sequester at least 65 percent of their carbon dioxide upon
construction.

If and when climate legislation is enacted by Congress, a generation performance
standard that emerges may be different from what was in the Waxman-Markey bill. In
recognizing that such a standard is best done at the federal level to control leakage, MDE
continues tracking federal climate change legislation and will defer implementation of a
State generation performance standard pending final action on any national standard
under consideration.

MDE will continue to monitor the carbon intensity of electricity production in Maryland
over time. The carbon intensity of electricity production is one component of the carbon
intensity of energy use as a whole. This indicator suggests the availability of fuel
switching options in electricity production, i.e. switching from fossil fuels to non-fossil
fuel sources in order to reduce GHG emissions. Electricity generation covers coal, oil,
and gas (the fossil fuel sources of energy); hydropower and nuclear power generation, as
well as geothermal, solar, wind, tide and wave energy, and that from combustible
renewables and waste. The lower the carbon intensity, the more Maryland relies upon
non-fossil fuel sources of energy for electricity generation.

Links to Supporting Documentation

e PJM-EIS Generation Attributes Tracking System: http://www.pjm-eis.com/
e The Waxman-Markey bill, American Clean Energy and Security Act of 2009, H.R.
2454: http://www.epa.gov/climatechange/economics/economicanalyses.html#hr2454

Energy-3: GHG New Source Performance Standard
Lead Agency: MDE

Program Description

As part of a court settlement reached in December of 2010, EPA will promulgate new
regulations to reduce GHG emissions from fossil fuel power plants and petroleum
refineries; there are no petroleum refineries in Maryland. EPA will use the New Source
Performance Standard authority under the federal Clean Air Act for these new rules.

Implemented in the 1970s, EPA establishes New Source Performance Standard to address
a variety of industrial sources of air pollution that significantly endanger public health
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and welfare and the environment. Each New Source Performance Standard has to be
reviewed every eight years by EPA and revised, if appropriate.

For fossil fuel electricity generators, the new rule would apply to new or modified
electricity generating units and create GHG emission guidelines for existing electricity
generating units. EPA is coordinating this action on GHGs with a number of other
required regulatory actions for traditional pollutants. Together, electricity generating
units will be able to develop strategies to reduce all pollutants in a more efficient and
cost-effective way than addressing the pollutants separately.

There are currently few potential projects in Maryland for new or modified fossil fuel
electricity generating units. However, other states in the PJM grid region, such as
Virginia and Pennsylvania, are constructing new fossil fuel electricity generating units
and moving forward with modifications to existing electricity generating units. Since
Maryland imports 30 percent of its needed electricity from states like Pennsylvania and
Virginia, reductions in GHG emissions from the new GHG New Source Performance
Standard are expected to be evident when evaluating the carbon emissions profile from
imported electricity.

EPA will propose GHG standards based on existing technologies for power plants in July

2011 and refineries in December 2011. The agency will issue final standards in May
2012 and November 2012 respectively.

Estimated GHG Emissions Reductions

By 2020, the potential emission reductions from this program are estimated to be
4.84 MMtCOze.

The amount of GHG reductions achieved will depend on the standards that EPA adopts.
Presumably, the adopted standard will result in increased efficiencies in the production of
electricity, which will in turn result in the reduction of GHG emissions. Fuel switching

may also result in emissions savings

Figure C-6. Low and High GHG Benefits for Energy-3

Low Estimate 3.22 MMtCO,e MDE Quantification Below

High Estimate 4.84 MMtCO,e MDE Quantification Below

Low and High Estimates — MDE Quantification
Discussion of General Approach to Emissions and Cost Savings Estimates
EPA will adopt new standards for fossil fuel power plants in July of 2011.  Emissions

reductions may result from fuel switching and /or more efficient power generation.
Increases in efficiency will allow power plants to meet consumer demand while reducing
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the amount of fuel burned. Fuel usage is the best basis for estimating the emissions and
cost savings due to the upcoming regulation.

In order to provide accurate estimates of savings, power generation sources would need
to provide data on historical fuel usage and provide estimates of fuel usage once
efficiency is increased. That data could be used to estimate emissions and cost savings.
Data obtained from the EPA Clean Air Markets database could be used to confirm carbon
dioxide, nitrogen oxides and sulfur dioxide emissions savings. Cost savings and
particulate matter emissions savings could be confirmed from actual fuel usage data and
emission factors with control equipment efficiencies. In the absence of fuel usage data,
the following calculations assume a straight 10 percent to 15 percent savings using
historical data from Clean Air Markets. Each calculation will have additional
assumptions. Calculations based on Clean Air Markets data include power generators
capable of producing a minimum of 25 MW of power. There are additional sources that
are not included in the Clean Air Markets data. These are smaller sources that typically
run intermittently.

Estimation of CO, Emissions Savings

Scenario 1: July 2011 Regulation results in a reduction of carbon dioxide emissions
by 10 percent from Power Generation Facilities which have a capacity of 25 MW or
more.

Data Source: Clean Air Markets
Average Annual Emissions from 2007 to 2009 = 32,246,298 tons per year carbon
dioxide

Assumed 10 percent reduction
Carbon Dioxide Emissions Savings = 0.1 x 32,246,298 tons per year = 3,224,630 tons

€r yeéar

Scenario 2: July 2011 Regulation results in a reduction of carbon dioxide emissions
by 15 percent from power generation facilities which have a capacity of 25 MW or
more.

Data Source: Clean Air Markets
Average Annual Emissions from 2007 to 2009 = 32,246,298 tons per year carbon
dioxide

Assumed 15 percent reduction
Carbon Dioxide Emissions Savings = 0.15 x 32,246,298 tons per year = 4,836,945

tons per year
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Estimation of Nitrogen Oxides Emissions Savings

Calculation of Average Nitrogen Oxides Produced by Power Plants (Data Source: Clean
Air Markets)

2009 Nitrogen Oxide Emissions = 20,831 tons per year (Note: The data from year 2009
was chosen as the basis for this calculation as it reflects emissions post Healthy Air Act

Assuming a 10 percent reduction in nitrogen oxides due to the July 2011 regulation:
Estimated. Emission Savings: 2083 tons per year

Assuming a 15 percent reduction in nitrogen oxides due to the July 2011 regulation:
Estimated. Emission Savings: 3125 tons per year

Estimation of Sulfur Oxides Emissions Savings

Calculation of Average Sulfur Dioxide Produced by Power Plants (Data Source: Clean
Air Markets)

2010 Sulfur Dioxide Emissions = 28,670 tons per year (Note: The data from year 2010
was chosen as the basis for this calculation as it reflects emissions post Healthy Air Act)

Assuming a 10 percent reduction in Sulfur Dioxide due to the July 2011 regulation:
Estimated. Emission Savings: 2,867tons per year

Assuming a 15 percent reduction in nitrogen oxides due to the July 2011 regulation:
Estimated. Emission Savings: 4,300tons per year

Estimation of Particulate Matter Emissions Savings

Particulate matter emission savings are not estimated at this time. It is expected that
particulate matter emissions had significant decreases in 2010 due to the Healthy Air Act.
Sources implemented controls (scrubbers) to reduce particulate matter emissions.
Available historical data will not reflect current or future particulate matter emissions.

Estimation of Fuel and Cost Savings

Note: All estimates of fuel usage are based on Clean Air Markets data. All fuel usage
calculations assume that only the primary fuel was burned.
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Calculation of Fuel Usage for Coal:

Total Coal Burned 2007, 2008 2009 = 804,462,421 mmBTU
Average Coal Burned =268,154,140 mmBTU
Fuel Value of Coal ("The Engineering Toolbox") =28 mmBTU per ton
Average Coal Burned = 9,576,934 Tons of Coal

Note: The price of Coal varied depending on the BTU value and sulfur content. (Figure
C-6)

Assuming the price of coal is = $76.15 per short Ton
Cost of Average Coal Burned =$729,283,492.47
Assuming 10 percent less coal burned due to efficiencies resulting from July 2011
Regulation: Savings = $72,928,349.25 per year
Figure C-7. Calculation of Fuel Usage: Coal’®
Week Central Northern Illmgls Powder Umj[a
Basin Basin
Ended ~ /\PPAlachi Appalachi ) gqy gy River g 560 gy,
a a Basin
12,500 Bu 13,000Bu >0 SUMUr g gog gy 08 Sulfur
Dioxide Dioxide
1.2 Sulfur Su1<ﬁ31.r(]))i0 0.8 Sulfur
Dioxide ide Dioxide

25-Feb-11 $77.70 $74.65 $47.50 $14.10 $41.00
4-Mar-11 $77.70 $74.65 $47.50 $13.95 $41.00
11-Mar-11 $77.70 $74.65 $47.50 $13.85 $41.00
18-Mar-11 $77.70 $74.65 $47.50 $13.65 $41.00
25-Mar-11 $75.20 $76.15 $47.50 $13.45 $41.00
1-Apr-11 $78.85 $76.15 $47.75 $13.25 $41.00
8-Apr-11 $78.85 $76.15 $47.75 $12.75 $41.00

Calculation of Fuel Usage for Oil:

Total Oil Burned 2007, 2008 2009 =31,832,205 mmBTU
Average Oil Burned =10,610,735 mmBTU

Fuel Value of Oil ("The Engineering Toolbox") =0.1524 mmBTU per gallon
Average Oil Burned = 69,624,245 Gallons of oil
Assuming the price of oil is = $2.00 per gallon

Cost of Average Oil Burned =$139,248,489.77

? http://www.eia.doe.gov/cneaf/coal/page/coalnews/coalmar.html
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Assuming 10 percent less oil burned due to efficiencies resulting from July 2011
Regulation: Savings = $ 13,924,848.98 per year

Calculation of Fuel Usage for Natural Gas:

Total Natural Gas Burned 2007, 2008 2009 =26,248,541 mmBTU

Average Natural Gas Burned = 8,749,514 mmBTU

Fuel Value of Natural Gas ("The Engineering Toolbox") =0.001 mmBTU per cubic
foot

Average Natural Gas Burned =8,749,514,000 cubic feet of
Natural Gas

Assuming the price’ of Natural Gas is =$ 0.00555 per cubic foot

Cost of Average Natural Gas Burned, as of Jan 2011) = $48,559,802.70

Assuming 10 percent less Natural Gas burned due to efficiencies resulting from July
2011 Regulation: Savings = $4,855,980.27 per year

Assuming 15 percent less Natural Gas burned due to efficiencies resulting from July
2011 Regulation: Savings = $7,283,970.41 per year

Other Environmental Benefits

Any other environmental benefits from the GHG New Source Performance Standard will
depend on the actual standards that EPA ends up adopting.

Estimates based on EPA's Clean Air Markets emissions data show potential emissions
savings for nitrogen oxides and sulfur oxides. These estimates assume emissions
reductions in the range of 10 percent to 15 percent with potential savings of 2,083 tons
per year to 3,125 tons per year for nitrogen oxides; 2,867 tons per year to 4,300 tons per
year for sulfur oxides.

Economic Benefits, Job Creation and Job Protection

There may be economic benefits to contractors and consultants that will be hired to
implement the new standards.

Power generation facilities may see cost savings due to reduced fuel usage costs.
Estimates show the following potential savings:

e Reduced coal purchase, savings of $72,928,349 to $109,392,523 per year
e Reduced No. 6 fuel oil purchase, savings of $13,924,848 to $20,887,273 per year
e Reduced natural gas purchase, savings of $4,855,980 to $7,283,970 per year

? http://www.eia.doe.gov/dnav/ng/ng_pri_sum_dcu_nus_m.htm
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Further analyses for the economic benefits, job creation and job protection in Maryland
from this program is included in Chapter 7 of this plan.

Implementation

Once EPA adopts the new GHG New Source Performance Standard, they will become
effective on a date determined by EPA in the rule. MDE will then adopt the federal rules
into Maryland State regulations. MDE's Air Quality Compliance Program will then
ensure that the utilities comply with the requirements. Based on certified emissions
reports, MDE will be able to determine the amount of GHG reductions achieved.

Supporting L.aws and Regulations

e The Clean Air Act.

Energy-4: Boiler Maximum Achievable Control
Technology (MACT)

Agency: MDE

Program Description

EPA has developed new air-emissions requirements for industrial, commercial, and
institutional boilers. A boiler is a fuel-burning apparatus or container usually used for
heating water. The new regulation, known as National Emission Standard for Hazardous
Air Pollutants for Industrial, Commercial, and Institutional Boilers, will affect thousands
of boilers at facilities considered to be major and area sources of hazardous air pollutants.
Major sources are defined as facilities with the potential to emit ten tons per year of any
single hazardous air pollutant or twenty-five tons per year of any combination of
hazardous air pollutants. Area sources include facilities with emissions below these major
source thresholds. The federal Clean Air Act requires the development of national
emission standards for hazardous air pollutants to reflect the application of maximum-
achievable control technology (MACT) for boilers. These regulations were finalized for
boilers at area sources for hazardous air pollutants on March 21, 2011. Standards for
boilers located at major sources of hazardous air pollutants were also published in the
federal register on March 21, 2011 but will not become effective until proceedings for
judicial review are completed or until EPA completes its reconsideration of the rule,
whichever is earlier.

The area source MACT requirements vary based on a boiler’s size, fuel, and installation
date. Requirements can include implementing improved work practices, boiler tune ups,
energy assessments, and emission limits for mercury, carbon monoxide, and particulate
matter. New area source boilers must comply with the applicable requirements upon
startup. Existing boilers have until March 21, 2012, to perform the required tune ups, and
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until March 21, 2014, to demonstrate compliance with emission limits and performs
energy assessments. As currently stated, the major source Boiler MACT rule would
establish emission limits for mercury, dioxin, particulate matter, hydrogen chloride, and
carbon monoxide

The Boiler MACT’s requirement to conduct a tune-up of each oil and coal fired regulated
boiler will improve efficiency, minimize fuel consumption, reduce hazardous air
pollutants, and reduce GHG emissions. EPA claims there will be a one percent fuel
savings due to these boiler tune-ups, which equates to an equivalent one percent
reduction in GHG emissions.

Many of the facilities affected by the Boiler MACT rule are located in close proximity to
neighborhoods and schools. EPA estimates that by reducing the facilities’ toxic mercury
emissions and other harmful pollutants, cases of premature death from the inhalation of
pollutants, chronic bronchitis, aggravated asthma, and acute respiratory symptoms will
also be reduced. Reducing the public health impacts of these boilers through
implementation of the Boiler MACT rule should also provide a small economic benefit
by reducing health care expenses for affected families.

Estimated GHG Emissions Reductions in 2020

By 2020, the potential emission reductions from this program are estimated to be
0.10 MMtCOze.

Figure C-8. Low and High GHG Benefits for Energy-4

Low Estimate 0.02 MMtCO»e MDE Quantification Below

High Estimate 0.10 MMtCO»e MDE Quantification Below

Low and High Estimates — MDE Quantification

Coal and oil fired boilers located in Maryland which will be affected by the Boiler
MACT currently have the potential to emit approximately 9.7 million tons of carbon
dioxide per year.* Actual emissions from this sector have been calculated as
approximately 1.45 MMtCO,e per year if the affected boilers operate at average 15
percent capacity factor.’” Using MDE’s inventory of boilers that would be subject to the
Boiler MACT, MDE has calculated that implementation of the Boiler MACT tune-up
requirement could result in carbon dioxide reductions from 98,000 to 14,700 tons per
year. This is based on the total carbon dioxide emissions for impacted boilers being
reduced by 1 percent. To put this in perspective, 98,000 tons per year of carbon dioxide is
comparable to the emissions from a 140 million BTU per hour boiler.

* Potential calculated based on 100 percent capacity factor for all solid and liquid fuel burning non-utility
boilers greater than 10mmbtu. All solid fuel was assumed to be coal. All liquid fuel was assumed to be #2
fuel oil.

> A 15 percent capacity factor chosen to approximate typical boiler based on COMAR 26.11.09.08F.
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Other Environmental Benefits

The Boiler MACT rule was promulgated to specifically address emissions of particulate
matter, mercury, hydrogen chloride, carbon monoxide, and dioxin/furans from boilers.
The compliance requirements vary based on size, type of fuel, and the hazardous air
pollutant emissions of the facility. The majority of effected boilers in Maryland will be
oil burning boilers at area sources of hazardous air pollutants. These boilers will not be
subject to specific emission limits but will be required to perform boiler tune ups. The
reduced fuel consumption attributed to the boilers tune ups will result in a reduction in
emissions. Using the same maximum 100 percent capacity factor and typical 15 percent
capacity factor, a range of reductions from reduced fuel consumption has been calculated
for the following pollutants.

Range of Potential nitrogen oxide reductions: 31 to 201 tons per year.

Range of Potential sulfur dioxide reductions: 38 to 255 tons per year
Range of Potential particulate matter reductions (oil only): 1 to 6 tons per year

Economic Benefits, Job Creation and Job Protection

The Boiler MACT rule will create job opportunities for consultants and contractors to
ensure that the boilers are in compliance.

There will be economic benefits to the consultants and contractors that are hired to ensure
compliance. The 1 percent reductions in fuel consumption will lead to a savings of
between $4 million when a 15 percent capacity factor is assumed to a maximum of $26
million for a 100 percent capacity factor.

Note: Economic benefit based on current fuel rates of $4.00 per gallon #2 fuel oil and 78
dollars per ton of coal.

Further analyses for the economic benefits, job creation and job protection in Maryland
from this program in included in Chapter 7 of this plan.

Implementation

MDE will adopt the final federal requirements into State regulations to insure that these
requirements are implemented and enforced.

Supporting Laws and Regulations

e The Clean Air Act
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Energy-5: GHG Prevention of Significant Deterioration
Permitting Program

Lead Agency: MDE

Program Description

The Prevention of Significant Deterioration program is a preconstruction review and
permitting program applicable to new major stationary sources and major modifications
at existing major stationary sources. A principal requirement of the Prevention of
Significant Deterioration program is that a new major source or major modification must
apply Best Available Control Technology, which is determined on a case-by-case basis
taking into account, among other factors, the cost effectiveness of the control and energy
and environmental impacts.

Generally, this analysis will involve (1) an assessment of existing air quality, which may
include ambient monitoring data and air quality dispersion modeling results, and (2)
predictions, using dispersion modeling, of ambient concentrations that will result from
the applicant's proposed project and future growth associated with the project.

The Prevention of Significant Deterioration program’s increment is the amount of
pollution an area is allowed to increase. The Prevention of Significant Deterioration
program’s increments prevent the air quality in clean areas from deteriorating to the level
set by the National Ambient Air Quality Standards. The National Ambient Air Quality
Standards is a maximum allowable pollution amount. A Prevention of Significant
Deterioration program increment, on the other hand, is the maximum allowable increase
in concentration that can occur above a baseline concentration for a pollutant. The
baseline concentration is defined for each pollutant and, in general, is the ambient
concentration at the time that the first complete Prevention of Significant Deterioration
permit application affecting the area is submitted. Significant deterioration is said to
occur when the amount of new pollution would exceed the applicable Prevention of
Significant Deterioration increment. It is important to note, however, that the air quality
cannot deteriorate beyond the concentration allowed by the applicable National Ambient
Air Quality Standards, even if not all of the Prevention of Significant Deterioration
increment is consumed.

Estimated GHG Emission Reductions in 2020

Though no potential emissions reductions have been quantified at this time, this program
will assist in further GHG reductions occurring in the future.

Other Environmental Benefits

It is difficult to determine additional environmental benefits related to the Prevention of
Significant Deterioration program since the benefits attributable to this program, as
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discussed previously, are based upon the relevance of this program to policymaking,
transparency issues and market efficiency.

Economic Benefits, Job Creation and Job Protection

Analyses for the economic benefits, job creation and job protection in Maryland from this
program is included in Chapter 7 of this plan.

Implementation

Requirements for the Prevention of Significant Deterioration program are established by
EPA’s Greenhouse Gas Tailoring Rule. On January 2, 2011, the requirements applied to
sources’ GHG emissions only if the sources are subject to the Prevention of Significant
Deterioration program anyway due to their non-GHG pollutants. Therefore, EPA will not
require sources or modifications to evaluate whether they are subject to this program’s
requirements solely on account of their GHG emissions. The Prevention of Significant
Deterioration program’s Best Available Control Technology will apply to projects that
increase net GHG emissions by at least 75,000 tons per year CO;-equivalent but only if
the project also significantly increases emissions of at least one non-GHG pollutant.
Beginning July 1, 2011, the Prevention of Significant Deterioration program’s Best
Available Control Technology will apply to new sources that have the potential to emit
100,000 tons per year CO,-equivalent or modifications to existing sources that increases
net emission of CO,-equivalent by at least 75,000 tons per year.

Information on GHG best available control technology determinations are required to be
entered into EPA’s clearinghouse. These determinations will include information on
GHG emission reductions resulting from implementation of Prevention of Significant
Deterioration program’s best available control technology.

Beginning July 1, 2013, additional sources will be included under the Prevention of
Significant Deterioration program requirements and a possible permanent exclusion from
permitting will be determined for some source categories. Additional details will follow
in supplemental rulemaking. EPA is also establishing an enforceable commitment that
EPA will complete a streamlining study by April 30, 2015 to evaluate the status of
Prevention of Significant Deterioration program permitting for GHG emitting sources.
No sources with emissions below 50,000 tons per year CO,-equivalent and no
modification resulting in net GHG increases of less than 50,000 tons per year CO;-
equivalent will be subject to this program’s permitting before at least 6 years from now to
April 30, 2016.

Links to Supporting Documentation

No supporting laws or regulations were included in this version of the 2012 GGRA Plan.
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Energy-6: EMPOWER: Energy Efficiency in the
Residential Sector

Lead Agency: MEA

Program Description

MEA’s residential programs are part of the EmPOWER Maryland suite of energy
efficiency programs it administers using revenues paid into the Strategic Energy
Investment Fund from the auction of RGGI allowances.® Together with utility-funded
programs, MEA’s programs in all sectors, including residential, commercial and
industrial, are intended to achieve the EmPOWER Maryland goal of a 15 percent
reduction in per capita energy use by 2015.” Programs funded and administered through
other State agencies including DHCD also contribute to the EmMPOWER goal.

Existing Programs. MEA administers a number of programs that target energy efficiency

improvements in the residential sector. Many of these programs are funded with federal

American Recovery and Reinvestment Act money, which will only be available through

early 2012.

e  EmPower Maryland Empowering Finance Initiative. This initiative is targeted at
helping residential consumers afford clean energy improvements. MEA made a grant
to the Maryland Clean Energy Center and is working with private banks to leverage
sustainable capital that will continue to serve Marylanders past the end of federal
funding.

o EmPower Maryland Residential Incentives. These incentives include various
programs such as a grant/loan program called Multifamily Energy Efficiency and
Housing Aftfordability which is offered in coordination with DHCD. The program
conducts energy audits and energy efficiency retrofits in apartment units and common
space to reduce energy bills for low and moderate income families. The program has
awarded $9.7 million that will benefit approximately 3,800 families by reducing their
energy bills an estimated 20 percent, saving about $52.8 million over the life of the
investments.

o MEA Home Performance Rebate Program. This program offers homeowners rebates
for home energy efficiency improvements. By combining a 35 percent rebate, and up

% The SEIF fund was created by legislative act of the General Assembly, “Regional Greenhouse Gas
Initiative — Maryland Strategic Energy Investment Program”, Md. Public Utility Companies Code § 7-701
et seq. (Senate Bill 268/House Bill 368, General Assembly 2008). A portion of the fund is allocated to the
MEA to administer programs in the residential, commercial and industrial sectors to reduce consumer
demand for electricity and natural gas through energy efficiency measures.

"EmPOWER Maryland Energy Efficiency Act of 2008, Md. Public Utility Companies Code § 7-211
(House Bill 374, General Assembly 2008). The law requires utilities to reduce per capita electricity
consumption in Maryland by 10 percent by 2015 and peak demand by 15 percent by 2015 by implementing
energy efficiency programs targeted to consumers. Working together with demand-side management
programs implemented by the MEA and other state agencies, the law targets a 15 percent reduction in per
capita and peak demand by 2015.
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to $3,100 total, from MEA with a 15 percent rebate from the utility company,
homeowners can save a total of 50 percent on home energy improvements. MEA
encourages homeowners to upgrade the energy efficiency of their homes to ENERGY
STAR standards. This program is federally-funded and likely will not continue when
the $1.5 million in rebate funding is expended. However, learning from the success of
this program, Maryland’s utility companies are likely to increase their own rebate
levels from 15 percent to a higher amount, such as 40 percent.

e DHCD Weatherization. DHCD is awarded funding on an annual basis from the U.S.
Department of Energy to improve the energy efficiency in homes owned by limited-
income Marylanders. Thanks to an uptick in federal funding in 2009, DHCD has
retrofitted more than 7,000 homes since 2009. When the federal funding is fully
expended, DHCD is likely to revert back to its previous annual budget.

o C(Clean Energy Communities Grants. MEA has awarded over $8.6 million to local
governments and non-profit organizations in every county in Maryland for energy
efficiency projects that benefit low-to-moderate income citizens. These awards have
helped more than 9,000 Marylanders reduce their energy usage through lighting
improvements, energy efficient appliances, and whole home energy retrofits
Maryland Home Energy Loan Program. Funded by a grant from MEA, the Maryland
Clean Energy Center currently manages this program to offer unsecured, low-cost
loans for efficiency upgrades to primary single-family detached and townhouse
residences in Maryland. Replacing furnaces, heat pumps and air conditioners that are
at least 10 years old is a primary focus, as well upgrading insulation, plugging air
leaks and sealing ducts. The program launched in December 2010 and, by June 2011,
had cleared $400,000 in loan commitments.

o FEnergy Workforce Training. MEA worked closely with DHCD and Maryland’s
community colleges to create a comprehensive training program for contractors
working in the energy improvement field. The program has trained more than 1000
contractors to date, and the focus moving forward will be improving the skill sets of
contractors already participating in the Maryland Home Performance program or
DHCD Weatherization program.

o State Energy Efficient Appliance Rebate Program. MEA worked with Maryland's
five major utilities to enhance their existing appliance rebate programs for
homeowners.” This was a one-time program, made possible by a $5.4 million federal
American Recovery and Reinvestment Act grant in 2009. This program provided
additional rebates for super-efficient clothes washers and refrigerators, room air
conditioners, freezers, electric heat pump water heaters, central air conditioners, and
air source heat pumps, adding onto the amount offered by the utilities. More than
33,000 Marylanders participated in the enhanced program. Based on the program’s
popularity and success, Maryland’s utilities are proposing to enhance their existing
appliance rebate offerings in their 2012-2014 plans.

¥ Maryland Clean Energy Center, MHELP program, http://MCECloans.org. The program is funded
through federal stimulus dollars. Loans are capped at $20,000 with a 6.99 percent interest rate. Audits
must be performed by certified auditors and contractor must have a MHIC license.

? Each utility offers a slightly different program. See program links at the end of this Section. The full
suite of the utilities” EmPOWER Maryland programs are addressed in Sections 6.3.5 through 6.3.10.
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Programs under Consideration. MEA continues to analyze new initiatives to help meet
the EmPOWER Maryland goals. Some programs under consideration by MEA
specifically target the residential sector; others have a broader sectoral reach.'”

e MEA continues to systematically evaluate other states’ best practices and lessons
learned and, where appropriate, will adapt and incorporate program elements into
existing programs. The American Council for an Energy-Efficient Economy has
recognized the programs of several states as national models for spurring energy
efficiency in the residential sector and these programs are summarized in its
September 2010 report."!

e MEA will continue to engage in ongoing, high-level Statewide resource planning in
coordination with PSC.

e MEA will continue to analyze and if appropriate pursue additional tax policies,
revolving loan funds and other measures to reduce energy efficiency transaction costs
for consumers/ratepayers.

e MEA will continue to analyze and if appropriate work to encourage or require Energy
Star or comparable energy labeling standards for new homes and for the sale or lease
of existing homes.'

e MEA has proposed three residential program enhancements for the utilities to
consider for their 2012-2014 EmPOWER Maryland planning periods: higher
incentives for residential retrofit and energy efficient product replacement programs,
a program to conduct energy efficiency retrofits in market-rate multifamily dwelling
units, and an educational program for schools. The utilities will be proposing various
iterations of these programs in their 2012-2014 EmPOWER Maryland plans.

e For appliances and equipment which do not have energy efficiency levels
established by federal or Maryland laws, MEA will work with the Governor and
the general Assembly to consider legislation establishing energy efficiency
standards."

' Maryland Climate Action Plan, August 2008, Appendix D-3, pp. 14-15, and Chapter 4, p. 79, contains
the recommendations of the Maryland Commission on Climate Change for MEA-run energy efficiency
programs. Appliances and lighting programs are addressed in Section 6.3.11 — “Energy Efficiency in
Appliances and Other Products”.
http://www.mde.state.md.us/assets/document/Air/ClimateChange/Appendix_D Mitigation.pdf
http://www.mde.state.md.us/assets/document/Air/ClimateChange/Chapter4.pdf

' States Stepping Forward: Best Practices for State-Led Energy Efficiency Programs, Sciortino, Michael,
American Council for an Energy-Efficient Economy, September 2010, Report Number E106. See, e.g.:
Colorado Energy Star New Homes Program at 12-14; Alaska Home Energy Rebate Program at 26-27;
Connecticut Home Energy Joint Solutions Program at 28-29; and Louisiana Home Energy Rebate Program
at 30-31. http://www.aceee.org/research-report/e106

"2 The Colorado Energy Star New Homes Program presents an excellent model for promoting Energy Star
certification in new residential construction. The state energy office forms regional partnerships with
counties, cities, nonprofit organizations, and utilities to offer locally tailored programs. The program was
recently recognized by American Council for an Energy-Efficient Economy as one of the top five state-led
energy efficiency programs in the nation.

1> Maryland has two laws that establish energy efficiency standards for certain appliances and equipment:
Maryland Energy Efficiency Standards Act, Annotated Code of Maryland, Sec. 9-2006 (became law per
Maryland Constitution, Chapter 2 of 2004 on January 20, 2004); and Maryland Energy Efficiency
Standards Act of 2007, Annotated Code of Maryland, Sec. 9-2006. Maryland Efficiency Standards Act -
Televisions (House Bill 349/Senate Bill 455) was introduced in the 2010 Session but did not pass. It would
have added televisions to the list of regulated products.
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e MEA will continue to work with federal authorities and energy officials from
other states to advocate for more stringent and comprehensive national energy
efficiency appliance standards.

Estimated GHG Emission Reductions in 2020

By 2020, the potential emission reductions from this program, combined with other
EmPOWER programs, are estimated to be 7.27 MMtCOQO-e.

Figure C-9. Low and High GHG Benefits for Energy-6

Low Estimate

5.40 MMtCO,e

SAIC Quantification
Appendix B, Pg. 68

High Estimate

7.27 MMtCO,e

MEA Quantification Below
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Figure C-11. Summary of Demand Projections from EMPOWER

Maryland

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

5,622, 5,650, 5,697, | 5,800, | 5,853 | 5,907,8 5,962, | 6,018, | 6,062,27 6,074,6 | 6,126,4 6,178, | 6,230, 6,276,
Population 856 825 276 142 ,691 66 693 171 8 04 99 395 291 300
EmPower
Legislative 5.00 10.00 12.25 18.00 19.00
Goals 0 00% 0.79% 1.90% | 3.33% % 7 50% % % 15.00% 16.00% | 17.00% % % | 20.00%
Demand
(MW) 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Forecast
Peak 14,98 | 15,15 15,69 16,62
Demand 14,387 14,569 | 14,788 8 0 15,313 | 15,519 8 15,870 16,068 16,253 | 16,438 3 16,808
Per Capita 0.002 | 0.002 0.002 0.002
in MWh 00026 00026 | 0.0026 6 6 0.0026 | 0.0026 6 0.0026 0.0026 0.0027 | 0.0027 7 0.0027
15% Less Per 0.002 | 0.002 0.002 0.002
Capita 00026 00026 | 0.0025 5 5 0.0024 | 0.0023 3 0.0022 0.0022 0.0022 | 0.0022 2 0.0021
15% Per
Capita
Reduction in 14,48 | 14,39 13,77 13,46
Energy Use 14,387 14,454 14,507 8 3 14,164 13,967 5 13,489 13,497 13,490 13,479 5 13,447
Net
Reduction 0 115 281 499 758 1,148 1,552 1,923 2,380 2,571 2,763 2,959 3,158 3,362

Other Environmental Benefits

This initiative will help Maryland meet its Chesapeake Bay and air quality goals.
Increasing energy efficiency in Maryland’s residential sector reduces the need for power
generation from fossil fuel sources. In addition to reducing GHG emissions, this will
create reductions in nitrogen dioxide, sulfur dioxide and mercury.

Nitrogen dioxide emission reductions will help Maryland reduce nitrogen pollution in
the Chesapeake Bay. Approximately one-third of the Chesapeake Bay’s nitrogen
pollution comes from air pollution deposited into the Chesapeake Bay.

The nitrogen oxide reductions will also help Maryland meet air quality standards for
ground level ozone and fine particulate matter.

Sulfur dioxide emission reductions will help Maryland further reduce fine particulates
and also help achieve the visibility improvements required to comply with federal
regional haze requirements.

Mercury, a toxic pollutant, is primarily released by air pollution sources but
ultimately affects water quality and bioaccumulates in fish tissue. Mercury
reductions will help improve water quality in Maryland.

Economic Benefits, Job Creation and Job Protection

Implementing energy efficiency in the residential sector will continue to create and retain
thousands of good paying jobs in Maryland. A State-funded study by the Baltimore-based
International Center for Sustainable Development found that by developing clean energy
industries, Maryland could create between 144,000 and 326,000 jobs in the State over the
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next 20 years.'"* Many of these jobs are in the field of energy efficiency, including
appliance rebate and loan processing, sales and marketing, energy auditing, performance
of energy efficiency, and training. Job creation and protection will be addressed in more
detail in a study required under GGRA, which will be included in the draft and final
GGRA Plans due in December of 2011 and 2012.

The International Center for Sustainable Development study found that clean industry
jobs could contribute $5.7 billion in wages and salaries to Maryland citizens, boosting
State and local tax revenues by $973 million and increasing gross State product by $16
billion."> Economic benefits will be addressed in a study required under GGRA, which
will be included in the draft and final GGRA Plans.

Further analyses for the economic benefits, job creation and job protection in Maryland
from this program is included in Chapter 7 of this plan.

Implementation

Maryland's demand-side management programs are mandated and funded by Maryland
law. The utilities are responsible for 10 percent of the 15 percent EmPOWER goal, and
MEA and other State agencies are responsible for the remaining 5 percent. MEA tracks
the savings Statewide and is responsible for reporting to the Governor and the Legislature
on the progress. PSC is required by law to calculate per capita electricity consumption
and peak demand each year and report the calculations to the General Assembly as part
of its annual report.'® In consultation with PSC, MEA is required to submit annual
reports to the General Assembly on the Strategic Energy Investment Fund status,
including receipts and disbursements; administrative expenses; loan and grant evaluation
criteria, amounts, number, and recipients; status of outstanding loans; and plans for
Strategic Energy Investment Fund resources for the current year.'’

Supporting L.aws and Regulations

e EmPOWER Maryland Energy Efficiency Act of 2008, Md. Public Utility Companies
Code § 7-211 (House Bill 374, General Assembly 2008).

e Regional Greenhouse Gas Initiative — Maryland Strategic Energy Investment
Program, Md. Public Utility Companies Code § 7-701 et seq. (Senate Bill 268/House
Bill 368, General Assembly 2008).

'* Economic Development Potential of Clean Energy Technology in Maryland and Feasibility Study for a
Maryland Clean Energy Center, Spears, John W. and Van Rest, Andre W., International Center for
Sustainable Development, December 31, 2006.
lllsttp://mdcleanenergy.org/sites/default/ﬁles/upload/pdf/MCECStudyReport2—28-O7.pdf

Ibid.
'® EMPOWER Maryland Energy Efficiency Act of 2008, Md. Public Utility Companies Code § 7-211
(House Bill 374, General Assembly 2008).
'” Regional Greenhouse Gas Initiative — Maryland Strategic Energy Investment Program, Md. Public
Utility Companies Code § 7-701 et seq. (Senate Bill 268/House Bill 368, General Assembly 2008).
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e Energy Independence and Security Act of 2007, H.R.6. 110th Cong., 1st Sess. (P.L.
110-140, H.R. 6).

e Maryland Energy Efficiency Standards Act, State Government Article, Section 9-
2006, Annotated Code of Maryland (became law per Maryland Constitution, Chapter
2 of 2004 on January 20, 2004).

e Maryland Energy Efficiency Standards Act of 2007 (Senate Bill 674, General
Assembly 2007), State Government Article, § 9-2006, Annotated Code of Maryland.

Links to Supporting Documentation

o EmPOWERing Maryland Clean Energy Programs FY11 Draft, Maryland Energy
Administration. energy.maryland.gov/documents/fyl1programbook.pdf

e Maryland Climate Action Plan, August 2008
http://www.mde.state.md.us/assets/document/Air/ClimateChange/Appendix D Mitigation.pdf
http://www.mde.state.md.us/assets/document/Air/ClimateChange/Chapter4.pdf

e MEA Residential Programs: http://energy.maryland.gov/Residential/index.html.

e Maryland Clean Energy Center MHELP program: http://MCECloans.org

o States Stepping Forward: Best Practices for State-Led Energy Efficiency Programs,
Sciortino, Michael, American Council for an Energy-Efficient Economy, September
2010, Report Number E106.
http://www.aceee.org/research-report/e106

e Efficiency Vermont (Public Benefit Fund) http://www.efficiencyvermont.com

e Economic Development Potential of Clean Energy Technology in Maryland and
Feasibility Study for a Maryland Clean Energy Center, Spears, John W. and Van
Rest, Andre W., International Center for Sustainable Development, December 31,
2006. http://mdcleanenergy.org/sites/default/files/upload/pdf/MCECStudyReport2-
28-07.pdf

e EmPOWERing Maryland Clean Energy Programs FY 11 Draft, Maryland Energy
Administration. energy.maryland.gov/documents/fyl1programbook.pdf

e Maryland Climate Action Plan, August 2008:
http://www.mde.state.md.us/assets/document/Air/ClimateChange/Appendix_D Mitigation.pdf
http://www.mde.state.md.us/assets/document/Air/ClimateChange/Chapter4.pdf

e MEA website: http://www.energy.state.md.us

e Utility rebate programs:
http://www.alleghenypower.com/EngConserv/MD/ResEECMd.asp
www.bgesmartenergy.com
http://www.delmarva.com/home/
http://www.pepco.com
http://www.smeco.coop/save/

e Maryland Clean Energy Center, MHELP program: http://MCECloans.org

e States Stepping Forward: Best Practices for State-Led Energy Efficiency Programs,
Sciortino, Michael, American Council for an Energy-Efficient Economy, September
2010, Report Number E106.
http://www.aceee.org/research-report/e106
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Energy-7: EMPOWER: Energy Efficiency in the
Commercial and Industrial Sectors

Lead Agency: MEA

Program Description

MEA’s commercial and industrial programs are part of the EmMPOWER Maryland suite of
energy efficiency programs it administers using revenues paid into the Strategic Energy
Investment Fund from the auction of RGGI allowances.'® Together with utility-funded
programs, MEA’s programs in all sectors, including residential, commercial and
industrial, are intended to achieve the EmPOWER Maryland goal of a 15 percent
reduction in per capita energy use by 2015." Programs funded and administered through
other State agencies also contribute to the EmMPOWER goal.

Existing Progams. MEA administers a number of programs that target energy efficiency
improvements in the commercial and industrial sectors, which represent approximately
33 percent of electricity consumption in Maryland.*® Four programs are summarized
here: 1) Maryland Save Energy Now; 2) the Lawton Loan Program.; 3) the Energy
Efficiency and Conservation Block Grant Program; and 4) the State Agencies Loan
Program.

1. Maryland Save Energy Now: MEA offers assistance to the State’s industrial sector
through the Maryland Save Energy Now Program. Support offered through the program
includes:

e Energy Assessments for industrial facilities:>' The assessments include a one-to-
three-day site visit by the University of Maryland Manufacturing Assistance
Program to evaluate energy use at the facility, identification of opportunities for
energy efficiency improvements and combined heat and power, and a report on
the assessment findings and recommendations.

' The Strategic Energy Investment Fund was created by legislative act of the General Assembly, “Regional
Greenhouse Gas Initiative — Maryland Strategic Energy Investment Program”, Md. Public Utility
Companies Code § 7-701 et seq. (Senate Bill 268/House Bill 368, General Assembly 2008). A portion of
the fund is allocated to the MEA to administer programs in the residential, commercial and industrial
sectors to reduce consumer demand for electricity and natural gas through energy efficiency measures.

" EmPOWER Maryland Energy Efficiency Act of 2008, Md. Public Utility Companies Code § 7-211
(House Bill 374, General Assembly 2008). The law requires utilities to reduce per capita electricity
consumption in Maryland by 10 percent by 2015 and peak demand by 15 percent by 2015 by implementing
energy efficiency programs targeted to consumers. Working together with demand-side management
programs implemented by MEA and other state agencies, the law targets a 15 percent reduction in per
capita and peak demand by 2015.

* EmPOWERing Maryland Clean Energy Programs FY11 Draft, MEA, p. 5.
energy.maryland.gov/documents/fy11programbook.pdf

21 University of Maryland Manufacturing Assistance Program conducts site visits to evaluate energy use,
identify opportunities for energy efficiency and CHP improvements, and provide a report. This program
then works with facility managers to identify financing tools and resources, including state and federal
incentives.
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e Free monthly training webinars on various industrial energy efficiency topics,
including combined heat and power.

e Information on financial incentives and other helpful resources for businesses,
including those offered by Maryland’s utilities, MEA and federal agencies, such
as U.S. Department of Energy, and third party investors.

2. Jane E. Lawton Conservation Loan Program: The Jane E. Lawton Conservation Loan
Program 1is a revolving loan fund available to local governments, non-profit
organizations, and businesses seeking to reduce operating expenses by implementing
energy conservation measures. Lawton Loans are structured so borrowers use the cost
savings generated by the conservation improvements as the primary source of revenue for
repaying the loans. Projects financed with Lawton Loans must have paybacks of 10 years
or less. Lawton Loans have low interest rates (currently 2.5 percent) and fall between a
minimum financed amount of $40,000 and a maximum of $500,000.

3. Energy Efficiency and Conservation Block Grant Program: The federal Energy
Efficiency and Conservation Block Grant program is funded by the American Recovery
and Reinvestment Act through 2012. Through this grant program, MEA is using $9.593
million to provide approximately 130 local Maryland governments with an energy audit
and a sub-grant to finance some or all of the energy projects identified in the energy
audit. The energy improvements must occur on a facility that is either owned and/or
operated by the local government. Both energy efficiency and renewable energy projects
are eligible for funding under the federal grant program. The energy audit portion of this
project identified approximately 4,200 MWh per year of electricity opportunity, 33,000
therms of natural gas opportunity, and 35,000 gallons of oil opportunity.

4. State Agencies Loan Program: The State Agencies Loan Program is a revolving loan
program dedicated to directly assisting energy efficiency programs and improvements in
Maryland State agencies so that Maryland agencies can lead by example. The bulk of the
loans have been awarded to agencies in support of their energy performance contracts.
Each year, about 20 percent of the loan fund is directed to support State agencies’
specific energy efficiency measures such as higher efficiency lighting and HVAC
systems. These loans are made at zero interest with a 1 percent administrative fee. In
2011, nearly 11,000 MWh in annual savings resulted from eight loans.

Programs under Consideration. MEA continues to create, evaluate and improve its
programs. Commercial and industrial programs under consideration by MEA include the
following:

e The Green Buildings Tax Credit: MEA will re-open the tax credit program until the
end of 2011 to ensure developers of the green commercial and multi-family buildings
will get tax credits for designing and constructing energy-efficient buildings that meet
specified energy goals. The details of the program were announced by MEA in
September 2011. The program which will be open until December 2011 will screen
and select candidates for a total of $13 million Maryland tax credit allotment. MEA
will work with Maryland utilities and PSC in promoting new and emerging
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technologies. MEA has proposed that the utilities take up combined heat and power
as a custom energy efficiency measure in their programs. MEA will be coordinating
a pilot demonstration of the technology in the Pepco Holdings territory in 2011 in an
attempt to collect quantitative information on the cost and benefits of the technology
versus Empower Maryland goals.

e MEA will develop incentives and assistance for follow-up on audit recommendations.

e MEA will systematically evaluate other states’ best practices and lessons learned and,
where appropriate, will adapt and incorporate program elements into existing
programs. American Council for an Energy-Efficient Economy has recognized the
programs of four states — New York, Minnesota, Washington, and Texas — as national
models for spurring energy efficiency in the commercial and industrial sectors. These
are summarized the American Council for an Energy-Efficient Economy’s September
2010 report.**

Estimated GHG Emission Reductions in 2020

In order to account for similarities across programs, all emission benefits and costs
associated with this program have been aggregated under Energy-6: EmPOWER: Energy
Efficiency in the Residential Sector.

Other Environmental Benefits

This initiative will also help Maryland meet its Chesapeake Bay and air quality goals.
Increasing energy efficiency in Maryland’s residential sector reduces the need for power
generation from fossil fuel sources. In addition to reducing GHG emissions, this will
create reductions in nitrogen dioxide, sulfur dioxide and mercury.

Nitrogen dioxide emission reductions will help Maryland reduce nitrogen pollution in the
Chesapeake Bay. Approximately one-third of the Chesapeake Bay’s nitrogen pollution
comes from air pollution that deposits into the Chesapeake Bay. The nitrogen oxide
reductions will also help Maryland meet air quality standards for ground level ozone and
fine particulate matter.

Sulfur dioxide emission reductions will help Maryland further reduce fine particulates
and also help achieve the visibility improvements required to comply with federal
regional haze requirements.

Mercury, a toxic pollutant, is primarily released by air pollution sources but ultimately

affects water quality and bio-accumulates in fish tissue. Mercury reductions will help
improve water quality in Maryland.

Economic Benefits, Job Creation and Job Protection

22 For program detail, see American Council for an Energy-Efficient Economy report, supra, at 15-17 and
41-43 (New York); pp. 38-40 (Minnesota); pp. 46-48 (Texas); and pp. 49-52 (Washington).
http://www.aceee.org/research-report/e106

38



Maryland’s Plan to Reduce Greenhouse Gas Emissions, December 31, 2011 | Appendix C

Implementing energy efficiency in the business community will continue to create and
retain thousands of good paying jobs in Maryland. Businesses will be able to grow by
reinvesting energy savings, keeping more employees on payroll. Other jobs include loan
processing, sales and marketing, energy auditing, performance of energy efficiency
upgrades, and training. A State-funded study by the Baltimore-based International
Center for Sustainable Development found that by developing clean energy industries,
Maryland could create between 144,000 and 326,000 jobs in the State over the next 20
years.”> Job creation and protection will be addressed in more detail in a study required
under GGRA, which will be included in the draft 2012 GGRA Plan.

The International Center for Sustainable Development study found that clean industry
jobs could contribute $5.7 billion in wages and salaries to Maryland citizens, boosting
State and local tax revenues by $973 million and increasing gross State product by $16
billion.** Economic benefits will be addressed in a study required under GGRA, which
will be included in the draft 2012 GGRA Plan.

Further analyses for the economic benefits, job creation and job protection in Maryland
from this program is included in Chapter 7 of this plan.

Implementation

Maryland's demand-side management programs are mandated and funded by Maryland
law. The utilities are responsible for 10 percent of the 15 percent EmPOWER goal, and
MEA and other State agencies are responsible for the remaining 5 percent. MEA tracks
the savings Statewide and is responsible for reporting to the Governor and the Legislature
on the progress. PSC is required by law to calculate per capita electricity consumption
and peak demand each year and report the calculations to the General Assembly as part
of its annual report.” In consultation with PSC, MEA is required to submit annual
reports to the General Assembly on the Strategic Energy Investment Fund status,
including receipts and disbursements; administrative expenses; loan and grant evaluation
criteria, amounts, number, and recipients; status of outstanding loans; and plans for
Strategic Energy Investment Fund resources for the current year.26

* Economic Development Potential of Clean Energy Technology in Maryland and Feasibility Study for a
Maryland Clean Energy Center, Spears, John W. and Van Rest, Andre W., International Center for
Sustainable Development, December 31, 2006.
gttp://mdcleanenergy.org/sites/default/ﬁles/upload/pdf/MCECStudyReport2—28-O7.pdf

Ibid.
» EmPOWER Maryland Energy Efficiency Act of 2008, Md. Public Utility Companies Code § 7-211
(House Bill 374, General Assembly 08).
% Regional Greenhouse Gas Initiative — Maryland Strategic Energy Investment Program, Md. Public
Utility Companies Code § 7-701 et seq. (Senate Bill 268/House Bill 368, General Assembly 2008).
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Supporting L.aws and Regulations

EmPOWER Maryland Energy Efficiency Act of 2008, Md. Public Utility Companies
Code § 7-211 (House Bill 374, General Assembly 2008).

Regional Greenhouse Gas Initiative — Maryland Strategic Energy Investment
Program, Md. Public Utility Companies Code § 7-701 et seq. (Senate Bill 268/House
Bill 368, General Assembly 2008).

“The Jane E. Lawton Loan Program” (Senate Bill 885/House Bill 1301, General
Assembly 2008).

Links to Supporting Documentation

Maryland Climate Action Plan, August 2008:
http://www.mde.state.md.us/assets/document/Air/ClimateChange/Appendix D Mitigation.pdf
http://www.mde.state.md.us/assets/document/Air/ClimateChange/Chapter4.pdf
EmPOWERIing Maryland Clean Energy Programs FY11 Draft, Maryland Energy
Administration. energy.maryland.gov/documents/fyl1programbook.pdf

MEA Business Programs:

http://www.energy.state.md.us/Business/farmAudit.html
http://www.energy.state.md.us/SEN/Assessments.html

University of Maryland Manufacturing Assistance Program (UMMAP)
http://www.energy.state.md.us/SEN/Training.html
http://www.energy.state.md.us/SEN/Tools_and Resources.html
http://www.energy.state.md.us/Govt/janeelawton.html

States Stepping Forward: Best Practices for State-Led Energy Efficiency Programs,
Sciortino, Michael, American Council for an Energy-Efficient Economy, September
2010, Report Number E106. http://www.aceee.org/research-report/e106

Economic Development Potential of Clean Energy Technology in Maryland and
Feasibility Study for a Maryland Clean Energy Center, Spears, John W. and Van
Rest, Andre W., International Center for Sustainable Development, December 31,
2006.
http://mdcleanenergy.org/sites/default/files/upload/pdf/MCECStudyReport2-28-
07.pdf

Energy-8: EMPOWER: Energy Efficiency Appliances
and Other Products

Lead Agency: MEA

Program Description

As indicated in Energy-6: Energy Efficiency in the Residential Sector, MEA’s
appliances, equipment and lighting programs are part of the EmPOWER Maryland suite
of energy efficiency programs it administers using revenues paid into the Strategic
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Energy Investment Fund from the auction of RGGI allowances.’ Together with utility-
funded programs, MEA’s programs are intended to achieve the EmPOWER Maryland
goal of a 15 percent reduction in per capita energy use by 2015.%

Existing Progams. MEA administers several appliance and equipment rebate programs
for homeowners. It also administers low-interest loans for residential and commercial
energy efficiency improvements, which may include appliances, equipment and lighting.
These programs include the State Energy Efficient Appliance Rebate Program, the
Maryland Home Energy Loan Program, and the Jane E. Lawton Conservation Loan
Program.

Programs under Consideration.

MEA continues to analyze new initiatives to help meet the EmPOWER Maryland goals.
MEA is considering programs to support and advance existing federal and State energy
efficiency standards and to establish new standards where none exist. It is also analyzing
options for improving existing programs and expanding their funding and scope. These
should include the following:

e The Energy Independence and Security Act of 2007 established federal energy
efficiency standards for certain residential and commercial appliances and
lighting.”” MEA should continue analyzing opportunities to advance and exceed
federal lighting standards. For example, some states are pushing to have compact
fluorescent bulbs make up 95 percent of residential light bulb sales in the State by
2014. A key aspect of this would involve designing and implementing a public
awareness campaign coupled with incentives to encourage residential customers
to replace incandescent light bulbs with compact fluorescent bulbs or other energy
efficient bulbs such as light emitting diodes. MDE continues to explore current
disposal problems associated with compact fluorescent bulbs containing mercury
within the bulbs, and ensure that appropriate disposal/recycling facilities are
available to protect the environment from contamination.

e For appliances and equipment which do not have energy efficiency levels
established by federal or Maryland laws, MEA would work with the Governor

" The Strategic Energy Investment Fund was created by legislative act of the General Assembly, “Regional
Greenhouse Gas Initiative — Maryland Strategic Energy Investment Program”, Md. Public Utility
Companies Code § 7-701 et seq. (Senate Bill 268/House Bill 368, General Assembly 2008). A portion of
the fund is allocated to the MEA to administer programs in the residential, commercial and industrial
sectors to reduce consumer demand for electricity and natural gas through energy efficiency measures.

* EmPOWER Maryland Energy Efficiency Act of 2008, Md. Public Utility Companies Code § 7-211
(House Bill 374, General Assembly 2008). The law requires utilities to reduce per capita electricity
consumption in Maryland by 10 percent by 2015 and peak demand by 15 percent by 2015 by implementing
energy efficiency programs targeted to consumers. Working together with demand-side management
programs implemented by the MEA with RGGI funds, the law targets a 15 percent reduction in per capita
and peak demand by 2015.

* Energy Independence and Security Act (P.L. 110-140, H.R. 6). The law requires light bulbs sold in and
after to be 25 percent more efficient than current incandescent bulbs. It directs the U.S. Department of
Energy to set standards that will reduce energy use to no more than about 65 percent of current lamp use by
2020. The sale of most incandescent light bulbs will be banned. Exempt from this ban are various
specialty bulbs, including appliance bulbs, colored lights, and 3-way bulbs.
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and the general Assembly to consider legislation establishing energy efficiency
standards recommended by the Appliance Standard Awareness Program.”’

e MEA would work to significantly ramp up its education/outreach and incentive
programs to promote purchases of energy efficient appliances.

e MEA should look for opportunities to significantly ramp up its existing energy
efficiency loan programs. This effort should continue to target an increase in
government funding to a minimum level of $15 million ($10 million for the
residential sector and $5 million for the commercial sector). This funding would
leverage private sector capital at the minimum level of $60 million ($40 million
for the residential sector and $20 million for the commercial sector).

Estimated GHG Emission Reductions in 2020

In order to account for similarities across programs, all emission benefits and costs
associated with this programs have been aggregated under Energy-6: EmPOWER:
Energy Efficiency in the Residential Sector.

Other Environmental Benefits

Increasing energy efficiency in appliances, equipment and lighting reduces the need for
power generation from fossil fuel sources. In addition to reducing GHG emissions, this
will create reductions in nitrogen dioxide, sulfur dioxide and mercury.

e Nitrogen dioxide emission reductions will help Maryland meet air quality
standards for ground level ozone and fine particulate matter. The reductions will
also significantly help Maryland reduce nitrogen pollution in the Chesapeake Bay.

e Sulfur dioxide emission reductions will help Maryland further reduce fine
particulates and also help achieve the visibility improvements required to comply
with federal regional haze requirements.

e Mercury, a toxic pollutant, is primarily released by air pollution sources but
ultimately affects water quality and bioaccumulates in fish tissue. Mercury
reductions will help improve water quality in Maryland.

Economic Benefits, Job Creation and Job Protection

Implementing energy efficiency in appliances, equipment and lighting will continue to
create and retain thousands of good paying jobs in Maryland. These jobs include
appliance rebate processing, sales and marketing. This will be addressed in more detail
in the jobs creation and protection study required under GGRA and will be included in
the draft 2012 GGRA Plan.

3% Maryland has two laws that establish energy efficiency standards for certain appliances and equipment:
Maryland Energy Efficiency Standards Act, Annotated Code of Maryland, Sec. 9-2006 (became law per
Maryland Constitution, Chapter 2 of 2004 on January 20, 2004); and Maryland Energy Efficiency
Standards Act of 2007, Annotated Code of Maryland, Sec. 9-2006. Maryland Efficiency Standards Act -
Televisions (House Bill 349/Senate Bill 455) was introduced in the 2010 Session but did not pass. It would
have added televisions to the list of regulated products.

42



Maryland’s Plan to Reduce Greenhouse Gas Emissions, December 31, 2011 | Appendix C

Analyses for the economic benefits, job creation and job protection in Maryland from this
program is included in Chapter 7 of this plan.

Implementation

Maryland's appliances, equipment and lighting efficiency programs are a mix of federal
and State mandates, incentives and funding. = MEA has primary responsibility for
administering these programs. PSC is required by law to calculate per capita electricity
consumption and peak demand each year and report the calculations to the General
Assembly as part of its annual report.”’ In consultation with PSC, MEA is required to
submit annual reports to the General Assembly on the Strategic Energy Investment Fund
status, including receipts and dispursements; administrative expenses; loan and grant
evaluation criteria, amounts, number, and recipients; status of outstanding loans; and
plans for Strategic Energy Investment Fund resources for the current year.*>

Supporting Laws and Regulations

e Energy Independence and Security Act of 2007, H.R.6. 110th Cong., 1st Sess. (P.L.
110-140, H.R. 6).

e Maryland Energy Efficiency Standards Act, State Government Article, Section 9-
2006, Annotated Code of Maryland (became law per Maryland Constitution, Chapter
2 0f 2004 on January 20, 2004).

e Maryland Energy Efficiency Standards Act of 2007 (Senate Bill 674, General
Assembly 2007), State Government Article, § 9-2006, Annotated Code of Maryland.

e EmPOWER Maryland Energy Efficiency Act of 2008 (House Bill 374, General
Assembly 2008), Public Utility Companies Article, § 7-211, Annotated Code of
Maryland.

e Regional Greenhouse Gas Initiative — Maryland Strategic Energy Investment
Program (Senate Bill 268/House Bill 368, General Assembly 2008), Public Utility
Companies Article, § 7-701 et seq., Annotated Code of Maryland.

Links to Supporting Documentation

e EmPOWERIing Maryland Clean Energy Programs FY11 Draft, Maryland Energy
Administration. energy.maryland.gov/documents/fy11programbook.pdf

e Maryland Climate Action Plan, August 2008:
http://www.mde.state.md.us/assets/document/Air/ClimateChange/Appendix D Mitigation.pdf
http://www.mde.state.md.us/assets/document/Air/ClimateChange/Chapter4.pdf

e MEA website: http://www.energy.state.md.us

' EmPOWER Maryland Energy Efficiency Act of 2008, Md. Public Utility Companies Code § 7-211
(House Bill 374, General Assembly 2008).

32 Regional Greenhouse Gas Initiative — Maryland Strategic Energy Investment Program, Md. Public
Utility Companies Code § 7-701 et seq. (Senate Bill 268/House Bill 368, General Assembly 2008).
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e Utility rebate programs:
http://www.alleghenypower.com/EngConserv/MD/ResEECMd.asp
www.bgesmartenergy.com
http://www.delmarva.com/home/
http://www.pepco.com
http://www.smeco.coop/save/

e Maryland Clean Energy Center, MHELP program: http://MCECloans.org

e States Stepping Forward: Best Practices for State-Led Energy Efficiency Programs,
Sciortino, Michael, American Council for an Energy-Efficient Economy, September
2010, Report Number E106.
http://www.aceee.org/research-report/e106

Energy-9: Energy Efficiency in the Power Sector:
General

Lead Agency: MDE

Program Description

As part of the suite of EmMPOWER programs, this program promotes the identification
and pursuit of cost-effective GHG emissions reduction opportunities from existing
generating units by improving operating efficiency or adding biomass. There are
currently sixteen coal-fired facilities in Maryland that could be considered candidates for
biomass co-firing. In time and with adequate evaluation, MEA could identify a portfolio
of technological options for reducing emissions and allow Maryland utilities to share the
opportunities they have identified.

Key implementation strategies would include: (a) requiring utilities to evaluate their
existing generating units for opportunities to improve their GHG emissions profile
through efficiency improvements or the addition of biomass. This evaluation would be
part of an overall plan identifying cost-effective options for reducing system emissions on
a short-term and long-term basis; b) requiring utilities to pursue cost-effective options
identified above. The term “cost-effective” would be defined by some objective measure,
such as cost per ton of carbon equivalent.

Estimated GHG Emission Reductions in 2020

In order to account for similarities across programs, all emission benefits and costs
associated with this program have been aggregated under Energy-6: EmPOWER: Energy
Efficiency in the Residential Sector.
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Other Environmental Benefits

Biomass fuels have little to no sulfur content and thus substituting biomass for coal
reduces the amount of sulfur dioxide emitted. Co-firing biomass may also reduce ozone-
creating nitrogen dioxide, although this environmental benefit is less certain than with
sulfur dioxide. Facilities facing environmental compliance issues based on sulfur dioxide
emissions may want to consider co-firing as an alternative to investing in emissions
controls or switching to natural gas.

Economic Benefits, Job Creation and Job Protection

The economic incentives from the sale of RECs available in Maryland and some of the
surrounding states will help to make these projects more economically viable.

Analyses for the economic benefits, job creation and job protection in Maryland from this
program is included in Chapter 7 of this report.

Implementation

To determine the potential for biomass co-firing in Maryland, it is necessary to
understand the various types of boilers and technologies in use at these facilities, as well
as the capital costs to retrofit coal facilities, the availability of biomass resources, and the
environmental benefits from co-firing. Test results indicate that the high alkali content of
biomass fuels may interfere with the effectiveness of catalytic reduction systems
designed to control for nitrogen oxides. Facilities which have invested in selective or
non-selective catalytic reduction systems will likely not risk the effectiveness of the
expensive emissions control technology in order to co-fire with biomass.

Another consideration is the availability of biomass resources within a 50-mile radius of
a Maryland coal-fired facility, since beyond this area the transportation costs become
excessive. It is estimated that the area has a total amount of 2.7 million dry tons of
biomass resources and a potential to cultivate energy crops for an additional estimated 1
million tons of biomass resources.”> Lacking a more mature market for biomass fuels,
the resources are more expensive than coal, approximately $1.41 per million Btu (in
2006); whereas the most cost-competitive fuels are urban waste wood, $1.70 per million
Btu; and, mill residues, $1.93 per million Btu.** Another consideration is the initial
capital investment required for co-firing retrofits which varies depending upon the co-
firing percentage of total heat input. Capital costs range from $150 per kilowatt to $400
per kilowatt of biomass capacity.”> All things considered, the potential emission
reductions of the criteria pollutants sulfur dioxide and nitrogen dioxide, from substituting
biomass for coal, can improve facilities’ compliance with air quality standards, as an

3 Exeter Associates, Inc. The Potential for Biomass Cofiring in Maryland, Commissioned by the DNR,
Power Plant Research Program, March 2006.
34 .
Ibid.
* Ibid.
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alternative to investing in emissions controls or switching to natural gas. Additionally,
facilities which co-fire with biomass could qualify to sell renewable energy credits to
Maryland and some of the surrounding states.

At this point in time, generation facilities can voluntarily implement efficiency
improvements and/or co-fire with biomass. One generation facility in Maryland that is
co-firing with biomass is Luke Mill. Luke Mill is a paper mill which generates electricity
to use on site for making pulp and paper. In 2009, wood combustion and process
improvement initiatives at NewPages’s Luke Mill replaced over 17,000 tons of coal that
would have been burned on site to produce electricity. The combustion of wood waste
for electricity to displaces coal combustion and reduces GHG emissions. Also, Luke Mill
installed a monitor in order to track and report carbon dioxide emissions of all three of its
boilers. Luke Mill began a trial planting of switchgrass on mined lands to be used as
biomass for renewable energy production. This activity, in coordination with West
Virginia University’s National Mine Land Reclamation Center, will produce renewable
cellulosic ethanol and pelletized heating fuels while acting as a “sink” to sequester carbon
dioxide in the atmosphere. In the northern Great Plains, an acre of switchgrass has been
shown to sequester 4.5 tons of carbon in the soil each year.

MEA has advocated for federal climate legislation that would create a price on carbon
which would in turn incentivize existing plants to operate more efficiently. MEA should
track the development of regulations by EPA which would mandate new plants and
certain existing plants to install technologies to reduce GHG emissions.

Supporting L.aws and Regulations

MDE developed regulations known as the Maryland CO, Budget Trading Program for
participation in RGGI.  This program includes set asides and other regulatory
mechanisms that provide the opportunity for MDE to work with local industry to
implement pollution reduction strategies that are economically feasible. The Limited
Industrial Exemption Set-aside Account allows MDE to approve industrial generators,
such as Luke Mill, for an exemption from acquiring CO, allowances. The industrial
generator must: 1) request a permit condition to limit the commercial sale of its annual
electricity output, 2) report its carbon dioxide emissions quarterly, and 3) comply with a
MDE-approved climate action plan that addresses site reductions of GHG emissions
through reasonably available reduction practices. The Maryland CO, Budget Trading
Program also allows sources to deduct the carbon dioxide emissions generated from
combustion of eligible biomass from their compliance demonstration.

New Legislation Needed

New legislation could require existing and proposed coal-fired generating units to co-fire
biomass at a maximum Statewide average rate of 8 percent of total energy input by 2020.
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Links to Supporting Documentation

e Exeter Associates, Inc. The Potential for Biomass Cofiring in Maryland,
Commissioned by the Maryland Department of Natural Resources, Power Plant
Research Program, March 2006. Available:
http://esm.versar.com/pprp/bibliography/PPES 06 02/PPES 06 02.pdf

e The Maryland CO, Budget Trading Program Limited Industrial Exemption Set-aside
Account, information available:
http://www.mde.state.md.us/programs/Air/RGGI/Documents/www.mde.state.md.us/a
ssets/document/air/RGGI/AQCAC Fact Sheet for COMAR 26 09 01 to 03 Ame
ndment 1 October 2008.pdf

Energy-10: EMPOWER: Utility Responsibility,
including:

10.1 BGE

10.2 Pepco

10.3 SMECO

10.4 Potomac Edison

10.5 Delmarva Power and Light

Lead Agency: MEA

Program Description

Enacted on April 24, 2008, EmPower Maryland Act calls for the State to reduce its
energy consumption 15 percent by 2015, in order to reduce energy bills, protect our
environment and reduce global warming pollution, while also creating new jobs and
sources of clean, reliable energy. EmPower Maryland mandated that PSC require each
utility to propose cost-effective energy efficiency and conservation programs and services
designed to achieve targeted per capita energy reductions of at least five percent by the
end of 2011 and ten percent by the end of 2015. Among other things, EmPower
Maryland required the companies to consult with MEA and file proposed programs in
order for PSC to approve any cost-effective programs by December 31, 2008. EmPower
Maryland’s electricity consumption goal calls for a reduction of 15 percent of the 2007
per capita electricity consumption by 2015. Together with utility-funded programs, the
State’s programs in all sectors, including residential, commercial and industrial, are
intended to achieve the EmPOWER Maryland goal of a 15 percent reduction in per capita
energy use by 2015.° Electric utilities are responsible for two thirds of the EnPOWER

3 EmPOWER Maryland Energy Efficiency Act of 2008, Md. Public Utility Companies Code § 7-211
(House Bill 374, General Assembly 2008). The law requires utilities to reduce per capita electricity
consumption in Maryland by 10 percent by 2015 and peak demand by 15 percent by 2015 by implementing
energy efficiency programs targeted to consumers. Working together with demand-side management
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goal. Energy savings targets are spread amongst all customer classes, including low-to-
moderate income customers. The utilities will submit program enhancements and
improvements to PSC in early September 2011 for the 2012-2015 program cycle, which
will help to improve current programs and add new energy efficiency measures. In 2012,
MEA will begin evaluating the EmPOWER Maryland goals for beyond 2015. In the
meantime, MEA assumes that programs will work to ensure zero net electricity
consumption growth after 2015.

EmPower Maryland also requires the five utilities to implement cost-effective demand
response programs designed to achieve a reduction in their per capita peak energy
demand of five percent by 2011, ten percent by 2013, and 15 percent by 2015. The five
utilities include: Potomac Edison (PE), formerly known as Allegheny Power; Baltimore
Gas and Electric (BGE); Delmarva Power and Light (DPL); Potomac Electric Power
Company (PEPCO); and Southern Maryland Electric Cooperative (SMECO). In
instances of system reliability or high electricity prices during critical peak hours, these
programs commonly use a switch or thermostat for a central air conditioning or an
electric heat pump to briefly curtail usage.

Figure C-12: Service Territories of Utilities in Maryland

Source: PSC, Ten-Year Plan (2009 — 2018) of Electric Companies in Maryland
(February 2010).

To generate a portion of this savings, the five utilities each developed energy efficiency
and conservation portfolios, based on a three-year planning cycle beginning with the
Program Planning Year 2009 — 2011. Subsequent plans are currently being developed for

programs implemented by the MEA and other state agencies, the law targets a 15 percent reduction in per
capita and peak demand by 2015.
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the 2012 — 2014 program cycle. Residential energy efficiency and conservation
programs include discounted compact fluorescent light bulbs and appliances, heating
ventilation and air conditioning (HVAC) rebates, home energy audits and incentives for
energy efficiency upgrades, and low income programs. Commercial energy efficiency
and conservation programs are designed to encourage businesses to upgrade to more
efficient equipment, such as lighting, HVAC or motors, or improve their building
performance through weatherization or building shell upgrades. For larger commercial
buildings or industrial facilities, the utilities can customize its incentives for cost-
effective improvements.

PSC expects that the utilities will continue to revise or enhance their plans to provide
additional resources, especially the deficient energy savings, to meet their 2011 and 2015
goals. These additional resources may be derived from new energy efficiency and
conservation programs, advanced metering initiatives, and/or increased development and
use of distributed generation and demand response resources.

Figure C-13: Number of Customers by Customer Class (As of December
31, 2008)

Utility Residential Commercia Industrial | Other Total Percentage
1 of Total
AP 218,661 27,339 2,835 345 249,180 10.6%
BGE 1,108,503 117,633 5,345 0 1,231,481 52.5%
DPL 172,766 25,573 250 272 198,861 8.5%
PEPCO 472,874 46,756 11 102 519,743 22.2%
SMECO 133,560 13,204 5 267 147,036 6.3%
Total 2,106,364 230,505 8,446 986 2,346,301 100.0%

Source: PSC, Ten-Year Plan (2009 —2018) of Electric Companies in Maryland
(February 2010).

Estimated GHG Emission Reductions, by 2020, for each Utility

In order to account for similarities across programs, all emission benefits and costs
associated with this program have been aggregated under Energy-6: EmPOWER: Energy
Efficiency in the Residential Sector.

Other Environmental Benefits

Reducing the demand for electricity by increasing energy efficiency in appliances,

equipment and lighting reduces the need for power generation from fossil fuel sources.

In addition to reducing GHG emissions, this will create reductions in nitrogen dioxide,
sulfur dioxide and mercury.

e Nitrogen dioxide emission reductions will help Maryland meet air quality

standards for ground level ozone and fine particulate matter. The reductions will

also significantly help Maryland reduce nitrogen pollution in the Chesapeake Bay.
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e Sulfur dioxide emission reductions will help Maryland further reduce fine
particulates and also help achieve the visibility improvements required to comply
with federal regional haze requirements.

e Mercury, a toxic pollutant, is primarily released by air pollution sources but
ultimately affects water quality and bioaccumulates in fish tissue. Mercury
reductions will help improve water quality in Maryland.

Economic Benefits, Job Creation and Job Protection

Analyses for the economic benefits, job creation and job protection in Maryland from this
program is included in Chapter 7 of this plan.

Implementation:

Energy-10.1: Baltimore Gas and Electric

Baltimore Gas and Electric (BGE) received its PSC Order on December 31, 2008, and
began implementing six residential and three commercial energy efficiency and
conservation programs throughout 2009,?” which were designed to save approximately
1,105,612 MWh by 2011 and 2,778,606 MWh by 2015. Since it was the first to receive
its PSC Order, BGE continues to achieve the most energy savings and demand reduction
to date.

All programs were fully operational during 2010. Overall, the residential suite of
programs has made progress toward goals throughout the service territory in 2010, with
nearly 300,000 participants since the programs launched in 2009. Of those participants,
nearly 220,000 took part in the programs in calendar year 2010. The commercial
programs failed to meet annual forecasted energy savings estimates. However, the
commercial programs reported fourth quarter energy savings that exceeded the reported
energy savings from the prior two quarters.

In 2010, BGE’s energy efficiency and conservation programs achieved 274,068 MWh, of
its 2011 energy efficiency and conservation electric consumption reduction target. Since
the programs started in 2009, they have achieved almost 444,000 MWh of savings, about
40 percent of the 2011 estimated reduction. BGE’s portfolio of programs, including
demand response, achieved 47 percent, or 555 MW of its 2011 peak demand reduction
target. BGE fell short of its forecasted annual energy and demand savings in order to
remain on target for 2011, reaching only 80 percent and 70 percent of its 2010 forecasted
benchmark for energy savings and demand reduction, respectively. Primarily, this is
attributable to the commercial programs ramping up more slowly due to economic

37 Approved residential programs include: the Lighting and Appliance Program; Energy Star for New
Home; Home Performance with Energy Star; Quick Home Energy Check-up; Online Energy Calculator;
Residential HVAC Rebate Program; Limited Income Energy Efficiency Program. Approved commercial
programs include: Energy Solutions for Small Business; Small Business Lighting Solutions Program;
Retro-commissioning Program for industrial and commercial businesses.

50



Maryland’s Plan to Reduce Greenhouse Gas Emissions, December 31, 2011 | Appendix C

conditions. In 2010, these commercial programs have shown improved participation and
savings, with this trend is expected to continue in 2011.

Energy Efficiency and Conservation Programs:™®

Residential Programs

BGE’s lighting and appliance rebate programs achieved more than 135,000 MWh of
energy savings in 2010, accounting for more than half of the overall portfolio savings.
Rebates on HVAC equipment saved another 7,600 MWh, surpassing the forecast by more
than 2,000 MWh. This was largely thanks to MEA’s addition of federal American
Reinvestment and Recovery Act funding into the program. BGE provided rebates for 3.1
million light bulbs, 58,000 appliances (including refrigerators, clothes washers, and room
air conditioners), and 15,000 HVAC units. Program participation has been strong and
BGE will continue to enhance the program in coming years by adding more appliances
and new lighting technologies.

Performing well was BGE’s Residential Retrofit program, the Quick Home Energy
Check-up Program. In calendar year 2010, the residential retrofit program (including both
Quick Check-ups and Home Performance with ENERGY STAR) had forecasted 1,235
participants and 12,965 measures. The Quick Home Energy Check-up program alone
reported 8,605 participants and 79,494 measures. This helped the residential retrofit
program achieve an almost seven-fold increase in participants over full program
expectations, and energy savings nearly on par with its annual 2010 targets. The Quick
Home Energy Check-up program also met or exceeded most of its energy savings goals
for 2010. The Home Performance with ENERGY STAR Program, the more
comprehensive of the two residential retrofit programs, showed improvement over 2009
results, but was still trailing in its forecasted targets. BGE is working closely with MEA
and the other utilities to make improvements to the Home Performance with ENERGY
STAR program.

In addition to the existing home retrofit program, BGE has an ENERGY STAR for New
Homes program, which works with builders on making new construction more energy
efficient. The program was on target in 2010, achieving 98 percent of its participation
goal and 103 percent of its energy saving goal.

BGE’s Low Income program met or exceeded forecasts in most of its metrics in 2010.
There were 1,691 participants, 10 percent more than the forecast. Additionally, BGE
achieved 94 percent of its annualized energy savings. BGE also improved the time it took
for a customer to receive an audit, decreasing the wait time from 44 days calendar days in
2009 to 24 days in 2010. BGE’s partnership with Baltimore City Weatherization for
boiler, furnace, and heat pump replacement ended in April 2010 as planned after 6
months of pilot activity. Forty-eight referrals were received in 2010 with each receiving a
replacement.

** Participant, measure, and energy savings number are taken from the January 31, 2011 Q4 2010
EmPOWER Maryland Report (Case 9154); Premise Level — Full Year 2010 Program Summary chart.
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BGE continued marketing efforts in line with the themes developed by under its Learning
to Speak the Language of Energy Efficiency campaign. BGE utilized television, radio,
print, transit, outdoor, internet and events to market their programs. BGE also combined
direct mailings and phone calls to effectively promote its Residential programs to
homeowner associations reaching over 3,000 units in 2010.

BGE’s OPOWER pilot was approved in July 2010 with mailings being sent to 25,000
customers in October and November. The OPOWER program aims to improve energy
efficiency knowledge by providing customers with comparison charts of their energy use
compared with similar BGE customers, as well as, providing energy efficiency
information. Only 34 customers have opted out at this point and fewer than 50 calls have
been made to the call center.

Commercial and Industrial Programs

BGE’s commercial and industrial energy efficiency programs include custom,
prescriptive, and direct install energy efficiency measures for large and small customers.
Participants range from small businesses to large manufacturers. The Prescriptive
Lighting program is the largest contributor to energy savings in the commercial &
industrial program suite, representing 70 percent of commercial & industrial program
savings. Overall, the commercial & industrial programs saved 106,000 MWh in 2010,
about 60 percent of their 187,000 MWh annual goal.

Demand Response

Demand response is defined as the change in electricity usage by end-use customers
either in response to price changes or to incentive payments designed to induce lower
electricity use when demand is higher. BGE launched its demand response program,
PeakRewards, in June 2008. Participants can choose to have either a thermostat or a
digital switch on their air conditioner or electric heat pump installed, which gives BGE
the ability to cycle electricity usage during periods of high demand. Events are usually
called on the hottest summer days when electricity usage is at its peak and system
reliability may be jeopardized. In 2010, PeakRewards enrolled 131,000 participants and
installed a total of 159,000 air conditioning cycling devices. A total of 299,500
participants are enrolled in the program since its inception, with 326,000 installed devices
(thermostats and switches). The estimated load reduction as of the end of 2010 was about
489 MW, 164 MW of which was achieved in 2010.

BGE deployed its PeakRewards water heater program in April 2010. As of December 31,
2010, there were approximately 2,850 water heater switch installations. BGE continues
to seek ways to move forward in the counties where water heater switch installation
permitting issues have not been resolved.

Advance Metering Infrastructure

Advance Metering Infrastructure or “Smart Grid” technology is generally defined as a
two-way communication system and associated equipment and software, including
metering equipment installed on an electric customer’s premises, that use the electric
company’s distribution network to provide real-time monitoring, diagnostic, and control
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information and services. Advanced metering infrastructure is generally considered to be
an initiative that can reduce peak demand and energy consumption beyond those
reductions achieved through energy efficiency and conservation and demand response
programs. Additionally, advanced metering infrastructure and Smart Grid technology
will improve the efficiency and reliability of the distribution and use of electricity by
reducing blackout probabilities and forced outage rates and restoring power in shorter
time periods.

In 2010, PSC approved the advanced metering infrastructure initiative for BGE. Since
authorization, BGE, in conjunction with Pepco Holdings, Inc., PSC Staff and other
stakeholders established a Smart Grid Collaborative Work Group. The Work Group
offers a venue to discuss issues such as the consumer education plan and the
comprehensive set of performance metrics. BGE proposes the deployment period to take
place from 2011-2014, with installation of smart meters beginning in October 2011.

Figure C-14. BGE Energy Efficiency & Conservation and Demand
Response Reported Achievements*

Percentage
of 2010 Program-to- | Percentage
2010 Interim Date of 2011

Reduction Target** Reduction Target
BGE
Electric Consumption
Reduction (MWh) 274,068 80% 443,824 44%
Demand Reduction
(MW)#e® 214 70% 555 47%

*Based on preliminary energy and demand savings from quarterly programmatic reports.
These savings will be verified through a process currently under development.

** Percentage of energy savings forecasted to be achieved in 2010 minus 2009 forecast.
***Demand reduction is from both the Peak Rewards program and the demand savings
created through energy efficiency program savings.

Energy-10.2: Pepco

Pepco received its Commission Order on August 13, 2009. Pepco’s approved plan
included four residential and four non-residential energy efficiency and conservation
programs,”’ as well as demand response, and street lighting programs, which were
designed to save 588,628 MWh by 2011 and 1.290 million MWh by 2015. Opportunities
range from using the information provided through customer information and education,

% Approved residential programs include: the Lighting and Appliance Program; the Home Performance
with Energy Star Program which includes Quick Home Energy Check-up and the Online Audit Calculator;
the a no cost appliance replacement program for Low Income; the residential HVAC Program. Approved
commercial programs include: the Prescriptive Program; the Heating, Ventilation, and Air-Conditioning
Program, Custom Incentive Program; the Building Commissioning and Operations & Maintenance
Program.
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to incentives to purchase lighting and energy efficient HVAC and housing or building
upgrades.

Energy Efficiency and Conservation Programs®

By the end of 2010, Pepco’s energy efficiency and conservation programs achieved 23
percent, or 134,179 MWHh, of its 2011 energy efficiency and conservation electric
consumption reduction target. This number includes all programs, including those started
in 2009. Pepco’s portfolio of programs, including Demand Response, achieved 13
percent, or 68 MW of the company-set 2011 peak demand reduction target. The
company-set demand response target was significantly higher than the 2011 EmPOWER
Maryland goal; Pepco achieved 30 percent of the 230 MW EmPOWER goal. Due to the
fact that Pepco was still ramping up its programs well into 2010, Pepco fell short of its
rough incremental annual energy and demand savings in order to remain on target for
2011, reaching only 43 percent and 59 percent of its 2010 Interim Target for energy
savings and demand reduction, respectively. Pepco does not anticipate that it will achieve
its 2011 goal or target.

Residential Programs

At the conclusion of 2010, all programs in Pepco’s suite were up and running. Among the
residential offerings, Pepco’s most successful program to date continued to be the
Lighting and Appliance program. The Appliance portion of the program experienced
double the number of rebated appliances during 2010 compared to 2009 due to the
increased rebates available through MEA’s State Energy Efficiency Appliance
Replacement Program funded by the American Reinvestment and Recovery Act of 2008.
This program ran from April 2010 through November 2010 and offered additional rebates
on utility rebated appliances as well as new rebates not offered under the EmPOWER
portfolio.

The Lighting and Appliance Program exceeded several annual forecasts for Pepco. The
Lighting Program had 860,282 participants -- 88 percent more than forecasted. The
resulting energy savings were 41 percent higher than forecasted. The Appliance Program
rebated 159 percent more appliances than forecasted for 2010, generating a total of 762
MWh savings. Pepco plans to enhance its Appliance Program to include additional
appliances and rebates to match the levels resulting from the collaborative effort with
MEA.

Pepco offered HVAC rebates throughout 2010, which were not as successful as
anticipated. Rather than the expected 14,067 participants, Pepco rebated just 1,176
pieces of equipment in 2010. Like in the DPL service territory, low participation was due
in part to Pepco’s requirements for participating contractors, which were much more
stringent than other utilities. Those requirements have since been modified, and Pepco
expects that contractor and customer participation will improve dramatically through
2011.

* Participant, measure, and energy savings number are taken from the January 31, 2011 Q4 2010
EmPOWER Maryland Report (Case 9155); Premise Level — Full Year 2010 Program Summary chart.
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Pepco began its Income Eligible Energy Efficiency Program, a limited income energy
improvement program, in March 2010, completing its first audits in the third quarter of
2010. In 2010, Pepco weatherized forty-seven homes, in which they installed a total of
554 measures, compared to their forecast of 5,174 participants. Pepco achieved just 139
MWh savings during 2010, compared to its expected 1,885 MWh savings. In late 2010,
Pepco filed and was approved for an expansion of its limited income program to include
electric appliance replacement. Pepco works in coordination with DHCD to provide
appliance replacement for homes being retrofitted under DHCD Weatherization program,
as well. Measures include air conditioning units, heat pumps, refrigerators and hot water
heaters. Pepco anticipates that this portion of the program will be available through 2011.
Pepco has expanded its contractor pool in 2010 as part of its execution plan to complete
more audits and installations during 2011.

Throughout 2010, Pepco’s campaign targeted various audiences with program specific
messages, beginning with radio spots, but later expanding its campaign to include
television, newspaper, cinema, billboards and direct mail. A majority of the marketing
was focused on building awareness around Pepco’s suite of program to improve winter
energy bills. During the cooling season, Pepco heavily promoted its demand response
program, Energy Wise Rewards.

In a unique approach, Pepco sponsored a Home Energy Makeover contest with a local
television station. Pepco aired television advertisements to promote EmPOWER
programs and did special on air spots with the news station to answer customer questions
regarding energy efficiency. In addition, Pepco chose two winners from its Maryland
territory to receive $10,000 towards energy efficiency upgrades.

Commercial and Industrial Programs

Pepco offers prescriptive, custom, retrocomissioning, and HVAC programs for
commercial and industrial customers. Overall, the commercial and industrial programs
were well below their 2010 program targets, achieving just 28,055 MWh of the expected
114,434 MWh savings. Among its commercial and industrial programs, the Prescriptive
Program contributed the most savings, and was the only commercial and industrial
program to exceed its forecasted participant number, with 17 more participants than
expected. This program offers rebates on standard commercial items such as overhead
lighting, occupancy sensors and motors.

Pepco is proposing modifications to their commercial and industrial programs to begin in
2012. Proposed program improvements include higher incentives levels and programs
that include direct installation of measures for small businesses. The company is also
proposing an updated marketing strategy that will target appropriate energy efficiency
measures by sector. Program managers will expand their outreach to previously
untapped markets, including small retail and convenience stores which may have
significant refrigeration or HVAC needs.
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For industrial customers, Pepco hopes to focus on motors, pumps, fans and compressors,
a key set of measures for this sector. Pepco may be interested in doing a demonstration
trial utilizing combined heat and power technology.

Demand Response

Demand response is defined as the change in electricity usage by end-use customers
either in response to price changes or to incentive payments designed to induce lower
electricity use when demand is higher. Pepco launched its EnergyWise Rewards program
(similar in program design to BGE’s PeakRewards) in June 2009. Participants can
choose to have either a thermostat or a digital switch installed on their air conditioner or
electric heat pump, which gives Pepco the ability to cycle electricity usage during periods
of high demand. Events are usually called on the hottest summer days when electricity
usage is at its peak and system reliability may be jeopardized. Pepco installed 36,057 air
conditioning measures in 2010 and a total of 39,987 measures since program inception.
The number of installed measures is below the estimated target levels of 60,600 measures
in 2010 and 75,760 measures program to date.

One of contributing factors to this shortfall was that PSC temporarily suspended the
installation of thermostats due to a potential safety hazard with the devices. On
September 23, 2010, Pepco Holdings, Inc. notified PSC of a potential fire hazard
associated with the model of programmable thermostats Pepco was installing as part of
its EnergyWise program.*’ PSC issued Order No. 83588 on September 23, 2010 that
directed Pepco to cease the installation of the affected thermostats immediately. On
September 24, 2010, PSC issued Order No. 83592 reinforcing the decision to cease
thermostat installation in Order No. 83588 and directed Pepco to notify PSC when the
Consumer Protection Safety Commission issued a decision on corrective actions for the
safety issue with the thermostats. Pepco has not installed any thermostat since PSC
issued Order No. 83588. However, Pepco is still able to install load control devices on
central air conditioners and heat pumps.

Advance Metering Infrastructure

Advance metering infrastructure or “Smart Grid” technology is generally defined as a
two-way communication system and associated equipment and software, including
metering equipment installed on an electric customer’s premises, that use the electric
company’s distribution network to provide real-time monitoring, diagnostic, and control
information and services. Advanced metering infrastructure is generally considered to be
an initiative that can reduce peak demand and energy consumption beyond those
reductions achieved through “traditional” energy efficiency and conservation and demand
response programs. Additionally, advanced metering infrastructure and Smart Grid
technology will improve the efficiency and reliability of the distribution and use of
electricity by reducing blackout probabilities and forced outage rates and restoring power
in shorter time periods.

I The safety issue for Model 1F88 of programmable thermostat was reported to the Consumer Protection
Safety Commission by the manufacturer of the thermostat, White Rogers. The manufacturer notified Pepco
Holdings Inc.’s contractor, Comverge and Comverge informed Pepco Holdings, Inc.
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On September 2, 2010, PSC authorized Pepco to deploy its Advanced Metering
Infrastructure Initiative. Some highlights of the approved Advanced Meter Initiative in
Pepco territory are:

Install 570,000 electric meters;

Total benefits over the life of the project are estimated at $311.6 million;
100 percent of all meters to be installed by 2011; and,

Pepco awarded $104.8 million in Smart Grid Investment Grant funds.

Figure C-15. Pepco Energy Efficiency & Conservation and Demand
Response Reported Achievements*

Percentage
of 2010 Program-to- | Percentage
2010 Interim Date of 2011

Reduction [ Target** Reduction Target
Pepco
Electric Consumption
Reduction (MWh) 68,149 42% 134,179 28%
Demand Reduction
(MW ) 58 51% 68 13%

*Based on preliminary wholesale energy and demand savings from quarterly
programmatic reports. These savings will be verified through a process currently under
development.

** Percentage of energy savings forecasted to be achieved in 2010 minus 2009 forecast.
***Demand reduction is from both the Peak Rewards program and the demand savings
created through energy efficiency program savings.

Energy-10.3: SMECO

SMECO received its Commission Order on August 13, 2009. The approved plan included
six residential energy efficiency and conservation programs and two non-residential
energy efficiency and conservation programs.”” SMECO’s programs were designed to
reduce energy consumption by 68,627 MWh by the end of 2011 and 165,542 MWh by
the end of 2015. SMECQO’s plan consists of a traditional set of programs, such as market
buy-down or other incentives for the purchase and/or installation of energy efficient
products or measures.

SMECQO’s suite of programs was fully operational by the first quarter of 2010. During the
year, SMECO worked to ramp up its program participation through marketing and
general awareness. The residential programs have proven to be successful throughout the
service territory, exceeding their forecasted annualized energy savings by 54 percent.

2 Approved residential programs include: Lighting Program; Appliances Program; Home Performance
with Energy Star; Quick Home Energy Check-up; HVAC; Energy Star New Home Construction; Limited
Income Energy Efficiency Program. Approved commercial program includes: Prescriptive/Custom
Program.
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The coincident peak demand reduction for residential programs was 25 percent better
than expected, achieving 2.94 MW instead of the expected 2.35 MW. The Commercial
and Industrial programs performed below expectations for 2010, achieving just 1,383
MWh of savings instead of the forecasted 10,536 MWh, which affected the overall
savings reductions. However, SMECO has several projects in the pipeline for 2011 that
will help to improve its Commercial and Industrial Programs.

Energy Efficiency and Conservation Programs

Just in 2010, SMECO’s programs achieved 18,461 MWh of the 21,630 MWh 2010
annual goal, an 85 percent achievement. SMECQO’s portfolio of programs, including the
Cool Sentry peak demand response program, reduced demand by 19 MW since starting in
2009. The EmPOWER Maryland peak demand goal for SMECO is 28.7 MW, and the
company estimated that they could achieve 13 MW of demand reduction by 2011, so
they’ve already exceeded their own target by 32 percent. SMECO does not anticipate
that it will achieve its 2011 goal.

Residential Programs

SMECQ’s appliance and lighting programs achieved more than 20,000 MWh of energy
savings in 2010, 81 percent more savings than the expected 11,000 MWh. Participation
was also very strong. SMECO had expected to rebate about 226,000 light bulbs in 2010,
but ended up providing rebates for more than 365,000 bulbs. Appliance rebates were
nearly double the forecasted measure quantity, thanks in part to the MEA State Energy
Efficient Appliance Rebate Program. Based on the success of the MEA program,
SMECO will continue to enhance the program in coming years by adding more
appliances and new lighting technologies.

SMECO’s HVAC rebate program also exceeded program forecasts, rebating nearly 1,300
units instead of the expected 767. However, energy savings were only about half of what
was expected, likely due to customers’ choice of equipment.

SMECO’s Quick Home Energy Checkup program launched in January 2010 and its
Home Performance with ENERGYSTAR program launched in June 2010. Because of
the late launch, this program had just two participants by the end of 2010. However,
SMECO is working to market this program aggressively in its service territory, and
SMECO is working closely with MEA and the other utilities to make improvements to
the Home Performance with ENERGYSTAR program. Enhancements include proposed
rebates of up to 40 percent. If approved by PSC, these higher rebates would begin in
early 2012. The Quick Home Energy Checkup was a strong performer, with 1,071
participants in 2010 compared to an expected 767.

SMECO’s New Homes Program was well-received by the construction industry despite
the housing market downturn and surpassed forecasted results for both 2010 and
program-to-date. The program incentivizes builders to build homes that contain
measures equivalent to or greater than ENERGY STAR code. In 2010, SMECO
forecasted that the program would complete 71 homes generating 155 MWh in
annualized energy savings and 0.11 MW in demand reduction. At the conclusion of 2010,
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builders had completed 245 homes, 245 percent more than anticipated. This resulted in
SMECO realizing a 273 percent increase in both annualized energy savings and
coincident peak demand reduction. There were 600 homes committed to the program
prior to the conclusion of 2011.

SMECO launched its Limited Income Energy Efficiency Program in February 2010.
Since the program began there have only been 52 active leads. This has resulted in 42
completed audits and 17 homes have received installation of measures. As a unique
approach, SMECO’s low income program compliments the DHCD program by providing
shell improvements to bring homes up to code to allow for weatherization to occur.

SMECO continued its “Save Energy. Save Money” campaign in 2010. Through this
campaign, SMECO utilized print advertisements in local publications to promote various
tips to save energy. Through online messaging, its Facebook fan base and video on
demand, SMECO has been able to connect with customers. SMECO also developed and
produced “Save Some Bacon” tee-shirts as promotional items to get customers excited
about the initiative as well as to generate word of mouth buzz.

Commercial and Industrial Programs

SMECO’s prescriptive and custom commercial and industrial programs launched in
December 2009. Response to both programs was slower than expected, with the
prescriptive program attracting 65 of an expected 3,400 participants and the custom
program attracting 13 of an expected 385 participants.  The program attracted a lot of
interest from trade allies, contractors, and industry associations. Projects grew in size
throughout the year, and SMECO expects programs to continue to grow in 2011, thanks
largely in part to the submetering that is taking place on the Patuxent River Naval Air
Station. Working with the Patuxent River Naval Air Station will allow SMECO to
achieve a great deal of savings. For 2012 and beyond, SMECO will be proposing to offer
a small business lighting and retrofit program, similar to what BGE and the other utilities
are proposing.

Overall, SMECO faces the challenge of having very little industry in its service territory.
However, the company is preparing to focus more on small business direct install
measures, including lighting, refrigeration, and compressed air. Other opportunities for
energy savings are available through the hotel, food chain, and small hospital sectors,
where waste-heat recovery and refrigeration upgrades may be possible.

The prescriptive commercial and industrial program will be enhanced with new measures
and higher incentive levels, as well as increased marketing efforts. Targeted marketing
will also help increase participation in the custom program by reaching out directly to
customers rather than relying on trade allies.

Demand Response

Demand response is defined as the change in electricity usage by end-use customers
either in response to price changes or to incentive payments designed to induce lower
electricity use when demand is higher. SMECO launched its demand response program,
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CoolSentry, in November 2008. Participants can choose to have either a thermostat or a
digital switch on their air conditioner or electric heat pump installed, which gives
SMECO the ability to cycle electricity usage during periods of high demand. Events are
usually called on the hottest summer days when electricity usage is at its peak and system
reliability may be jeopardized. In 2010, SMECO installed 9,599 measures, which was
below the 2010 target of 11,520 and also less than the number of devices installed in
2009 (9,874). Similar to Pepco, SMECO attributed this shortfall to the Commission
Order that directed it to cease installations of thermostats due to the same safety issue
discussed in the Pepco and DPL sections of this report.

Advance Metering Infrastructure

Advance metering infrastructure or “Smart Grid” technology is generally defined as a
two-way communication system and associated equipment and software, including
metering equipment installed on an electric customer’s premises, that use the electric
company’s distribution network to provide real-time monitoring, diagnostic, and control
information and services. Advanced metering infrastructure is generally considered to be
an initiative that can reduce peak demand and energy consumption beyond those
reductions achieved through “traditional” energy efficiency and conservation and demand
response programs. Additionally, advanced metering infrastructure and Smart Grid
technology will improve the efficiency and reliability of the distribution and use of
electricity by reducing blackout probabilities and forced outage rates and restoring power
in shorter time periods.

SMECO has a proposed a two-phase Advanced Metering Infrastructure Pilot Program to
test the operational benefits of deploying this technology, such as savings from
eliminating meter readings and improved outage restoration. Phase I of the pilot,
approved by PSC in December of 2009, includes the installation of 1,000 meters in one
section of the territory and went into effect in 2010. SMECO will attempt to quantify the
level of operational benefits attainable through deployment of advanced metering
infrastructure in SMECO’s service territory, and it will report the results of Phase I to
PSC prior to implementing Phase II, which will be a 10,000 meter deployment across the
entire service territory.

Figure C-16. SMECO Energy Efficiency & Conservation and Demand
Response Reported Achievements*

Percentage
of 2010 Program-to- | Percentage
2010 Interim Date of 2011

Reduction Target** Reduction Target
SMECO
Electric Consumption
Reduction (MWh) 18,461 73% 18,494 27%
Demand Reduction
(MW)*#* 11 48% 19 32%
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*Based on preliminary wholesale energy and demand savings from quarterly
programmatic reports. These savings will be verified through a process currently under
development.

** Percentage of energy savings forecasted to be achieved in 2010 minus 2009 forecast.
*#*Demand reduction is from both the Cool Sentry program and the demand savings
created through energy efficiency program savings.

Energv-10.4: Potomac Edison

Potomac Edison (PE, formerly Allegheny Power) received its PSC Order on August 6,
2009. The approved plan includes a portfolio of six residential and five commercial
energy efficiency and conservation programs.” PE’s programs as modified by PSC's
Order, including transformer and streetlight replacement, are designed to save 109,955
MWh by the end of 2011 and 263,867 MWh by the end of 2015.

Energy Efficiency and Conservation Programs

PE’s suite of programs was fully operational by the first quarter of 2010. The programs,
for both residential and commercial, continued to ramp up during the year. Including the
fast-track programs that began in 2009, PE’s energy efficiency and conservation
programs achieved 37 percent, or 40,227 MWh, of its 2011 energy efficiency and
conservation electric consumption reduction target. Just in 2010, the company reported
15,068 MWh of savings toward the 38,056 MWh annual goal, or about 40 percent of this
interim target. PE’s portfolio of programs achieved 14 percent, or 5 MW of its 35 MW
2011 peak demand reduction target. While PE fell short of its 2010 targets, over 52
percent of PE’s reported energy savings for the year occurred in the fourth quarter of
2010. The company also reports that there is an additional 12,000 MWh of electricity
savings under contract which will be able to be counted in early 2011.

Residential Programs

To capture more participation, PE enhanced several of its programs. For its Lighting
Program, PE altered its program approach from a mail-in rebate form to a point of
purchase buy-down. After the alteration of the program method, the program experienced
a 212 percent increase in participation from the previous quarter. However, the lighting
program still was far from its 2010 goal, rebating just 107,000 bulbs rather than the
expected 446,000.

Likewise, the PE appliance rebate program did not meet its forecasted number of
participants, reporting 12,222 participants instead of the expected 20,651. Though
participation was lower, the energy savings numbers show that participants are choosing
appliances with higher energy savings than expected — the company reports a savings of
4,083 MWh, while the expected savings was 4,621 MWh.

 Approved residential programs: Compact Fluorescent Light Rebate Program; Energy Star Appliance
Program; Home Performance Program; Low Income Program; Air Conditioner Efficiency Program; Heat
Pump Efficiency Program. Approved commercial programs: Lighting Efficiency Program; Air
Conditioning Efficiency Program; Heat Pump Efficiency Program; Commercial and Industrial Efficient
Drives; Commercial and Industrial Custom Applications.
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PE experienced success with its Heating Ventilation Air Conditioner Efficiency Program
in 2010. The program generated 193 percent, or 1,522 MWh more in annualized energy
savings than forecasted. This is largely due to the higher rebates available from MEA’s
program. PE doubled the number of rebates processed under this program between the
third and fourth quarters. The success of this program through late 2010 may be an
indicator of the results to be anticipated for the 2011 cooling season.

In addition to the Quick Home Energy Checkup and Home Performance programs, PE
also offers a free online energy audit as part of its suite of residential retrofit programs.
Energy savings are counted when customers accept an energy efficiency kit containing
compact fluorescent light bulbs. Participation was well below the forecasts, with just
3,500 participants across all three programs instead of the expected 23,700.

PE began its Limited Income Program in November 2009. Rather than develop its own
contractor base, PE developed a partnership with DHCD that utilizes local weatherization
agencies in the utility’s service territory to conduct weatherization audits and install
measures. This allows the local weatherization offices and PE to leverage funds to
provide the most energy savings to customers in its service territory. In August 2010, PE
filed and was approved for an expansion of its low income program to include
refrigerator and freezer replacement. PE incorporated this into its limited income program
in November 2010 and anticipates that the installation of these particular measures will
increase in 2011. In 2010, the program completed 228 audits within its territory,
installing approximately 3,501 measures. PE anticipates that as the American
Reinvestment and Recovery Act funds deplete, the local weatherization agencies will
complete significantly more projects under PE’s low income program.

PE used its Watt Watcher Energy Awareness and Market Transformation campaign to
educate all customer classes, motivate customers to participate in one or more programs,
help customers make informed decisions and increase understanding of the benefits of the
program. The “little decisions” could yield “big savings” campaign utilized print, radio,
cinema, and on-line advertising outlets throughout 2010. PE partnered with Radio Disney
for a school program that launched in October 2010. This initiative reached out to 12
schools through a Jeopardy-style quiz show.

Commercial and Industrial Programs

The first savings for the commercial and industrial programs was reported in the fourth
quarter of 2010. While the reported commercial and industrial energy savings and
participation numbers were drastically lower than forecasted, the company had an
additional 12,000 MWh of savings under contract at the end of 2010, representing 385
percent of the cumulative 2010 plan forecast.

Moving into the next program cycle, PE will lower participation eligibility requirements
(ie, minimum levels of energy usage and demand) for its commercial and industrial
custom and lighting efficiency programs. These changes allow for a greater penetration
of the programs with small businesses and expand the measures and rebates available.
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Program changes will also include an expedited energy efficiency path for small
commercial customers and additional marketing support for programs.

PE does not have a residential demand response program but is proposing three
commercial and industrial demand response programs for the 2012 — 2014 EmPOWER
cycle:

e The Conservation Voltage Reduction Program, which will target select
distribution circuits where voltage reductions can be achieved while
maintaining voltage within the regulatory requirements;

e The Customer Resources Demand Response Program, in customers would
participate in the program by engaging the services of the Curtailment Service
Providers who are under contract with Potomac Edison; and

e The Distributed Generation Program, which will target commercial, industrial
and governmental customers that have a load of 300 kilowatts or larger and
have existing backup generators rated at least 500 kilowatts. The focus of the
program is to have these customers operate their existing backup generators
during peak load periods; hence, reducing the demand on the grid.

Figure C-17. Potomac Energy's Energy Efficiency & Conservation and
Demand Response Reported Achievements*

Percentage
of 2010 Program-to- | Percentage
2010 Interim Date of 2011

Reduction Target** Reduction Target
PE
Electric Consumption
Reduction (MWh) 15,068 55% 40,227 37%
Demand Reduction
(MW ) 5 36% 5 14%

*Based on preliminary energy and demand savings from quarterly programmatic reports.
These savings will be verified through a process currently under development.

** Percentage of energy savings forecasted to be achieved in 2010 minus 2009 forecast.
**#*PE does not have a residential demand response program, so all reductions are from
energy efficiency program savings

Energy 10.5 Delmarva Power and Light

DPL received its Commission Order on August 13, 2009. DPL’s approved plan included
four residential and four non-residential energy efficiency and conservation programs,**

*Approved residential programs include: the Lighting and Appliance Program; the Home Performance
with Energy Star Program which includes Quick Home Energy Check-up and the Online Audit Calculator;
the a no cost appliance replacement program for Low Income; the residential HVAC Program. Approved
commercial programs include: the Prescriptive Program; the Heating, Ventilation, and Air-Conditioning
Program, Custom Incentive Program; the Building Commissioning and Operations & Maintenance
Program.
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as well as demand response and street lighting programs, which were designed to save
149,288 MWh by 2011 and 321,619 MWh by 2015. DPL’s portfolio of energy
efficiency and conservation programs is applicable across the residential, commercial,
government, and institutional customer base. DPL’s plan consists of a traditional set of
programs, such as market buy-down or other incentives for the purchase and/or
installation of energy efficient products or measures.

Energy Efficiency and Conservation Programs

In 2010, DPL’s energy efficiency and conservation programs achieved 15 percent, or
22,925 MWh, of its 2011 energy efficiency and conservation electric consumption
reduction target. This number includes all programs, including those started in 2009.
DPL’s portfolio of programs, including demand response, achieved 13 percent, or 18
MW of the company-set 2011 peak demand reduction target. The company-set demand
response target was significantly higher than the 2011 EmPOWER Maryland goal; DPL
achieved 25 percent of the 73 MW EmPOWER goal. Due to the fact that DPL was still
ramping up its programs well into 2010, DPL fell short of its 2010 Interim Target for
annual energy and demand savings in order to remain on target for 2011, reaching only
32 percent and 65 percent of its 2010 unofficial incremental benchmark for energy
savings and demand reduction, respectively.

At the conclusion of 2010, DPL all programs in DPL’s suite were up and running.
Among the residential program offerings, DPL’s most successful program to date
continued to be the Lighting and Appliance program. The Appliance portion of the
program experienced double the number of rebated appliances during 2010 from 2009
due to the increased rebate available through MEA’s State Energy Efficiency Appliance
Replacement Program funded by the American Reinvestment and Recovery Act of 2008.
This program ran from April 2010 through November 2010 and offered additional rebates
on utility rebated appliances as well as new rebates not offered under EmPOWER
portfolio.

The appliance program exceeded several annual forecasts for DPL, rebating 1,879
appliances rather than the expected 830, 126 percent more than forecasted for 2010. In
turn, this success generated 237 percent, or 147 MWh more in annualized energy savings
than anticipated. DPL plans to enhance its appliance program to include additional
appliances and rebates to match the levels resulting from the collaborative effort with
MEA. The lighting program achieved 92 percent of its 2010 annual goal, rebating more
than 152,000 bulbs. Lighting, alone, was responsible for more than half of the 2010
energy savings for DPL. To keep up with changing technology, DPL is proposing the
addition of light emitting diode bulbs for future program years.

DPL offered HVAC rebates throughout 2010, which were not as successful as
anticipated. Instead of rebating their forecasted 7,070 HVAC units, the company rebated
just 199. Like in the Pepco service territory, low participation was due in part to DPL’s
requirements for participating contractors, which were much more stringent than other
utilities. Those requirements have since been modified, and DPL expects that contractor
and customer participation will improve dramatically through 2011.
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DPL began its Income Eligible Energy Efficiency Program, a limited income energy
improvement program, in March 2010, completing its first group of audits in the third
quarter of 2010. In 2010, DPL weatherized nine homes, in which it installed a total of
129 measures, compared to their forecast of 3,031 participants. In late 2010, DPL filed
and was approved for an expansion of its limited income program to include electric
appliance replacement. Pepco works in coordination with DHCD to provide appliance
replacement for homes being retrofitted under the DHCD Weatherization program, as
well. Measures include air conditioning units, heat pumps, refrigerators and hot water
heaters. DPL anticipates that this portion of the program will be available through 2011.
DPL has expanded its contractor pool in 2010 as part of its execution plan to complete
more audits and installations during 2011.

Throughout 2010, DPL’s campaign targeted various audiences with program specific
messages, beginning with radio spots, but later expanding its campaign to include
television, newspaper, cinema, billboards and direct mail. A majority of the marketing
was focused on building awareness around DPL’s suite of program to improve winter
energy bills. During the cooling season, DPL heavily promoted its demand response
program, Energy Wise Rewards.

DPL attended several special events throughout its service territory to foster two-way
dialogue with its customers. DPL also turned to social marketing, such as Twitter and
Facebook, to target its customers with energy efficiency tips and programs.

Commercial and Industrial Programs

DPL offers prescriptive, custom, retrocomissioning, and HVAC programs for commercial
and industrial customers. Overall, the commercial and industrial programs were well
below their 2010 program targets, achieving just 3,290 MWh of the expected 19,539
MWh savings. Among its commercial and industrial programs, the Prescriptive Program
contributed the most savings, but still only had 62 of an expected 80 participants and
3,086 MWh of an expected 8,922 MWh savings. This program offers rebates on standard
commercial items such as overhead lighting, occupancy sensors and motors.

Demand Response

Demand response is defined as the change in electricity usage by end-use customers
either in response to price changes or to incentive payments designed to induce lower
electricity use when demand is higher. Pepco launched its EnergyWise Rewards program
(similar in program design to BGE’s PeakRewards) in June 2009. Participants can
choose to have either a thermostat or a digital switch installed on their air conditioner or
electric heat pump, which gives Pepco the ability to cycle electricity usage during periods
of high demand. Events are usually called on the hottest summer days when electricity
usage is at its peak and system reliability may be jeopardized. DPL installed 11,554 air
conditioning measures in 2010, exceeding its annual installation target. The utility has
installed 13,807 measures program to date.
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As discussed in the Pepco section, PSC temporarily suspended the installation of
thermostats due to the same safety issue. However, DPL was still able to install load
control devices on central air conditioners and heat pumps.

Advance Metering Infrastructure

Advance metering infrastructure or “Smart Grid” technology is generally defined as a
two-way communication system and associated equipment and software, including
metering equipment installed on an electric customer’s premises, that use the electric
company’s distribution network to provide real-time monitoring, diagnostic, and control
information and services. Advanced metering infrastructure is generally considered to be
an initiative that can reduce peak demand and energy consumption beyond those
reductions achieved through “traditional” energy efficiency and conservation and demand
response programs. Additionally, advanced metering infrastructure and Smart Grid
technology will improve the efficiency and reliability of the distribution and use of
electricity by reducing blackout probabilities and forced outage rates and restoring power
in shorter time periods.

In Order No. 83571, PSC postponed the decision on DPL’s request to proceed with
deployment of its Advanced Metering Infrastructure Initiative. This deferment stemmed
primarily from the U.S. Department of Energy’s decision not to grant DPL an award for
American Recovery and Reinvestment Act funding under the Smart Grid Investment
Grant. Without such federal funding the cost-effectiveness for the advanced metering
infrastructure proposal became untenable. DPL’s request to establish a regulatory asset
for the incremental costs associated with its proposed advanced metering infrastructure
deployment was deferred as well.

Figure C-18. Delmarva Power & Light Energy Efficiency & Conservation
and Demand Response Reported Achievements*

Percentage
of 2010 Program-to- | Percentage
2010 Interim Date of 2011

Reduction | Target** Reduction Target
DPL
Electric Consumption
Reduction (MWh) 11,706 32% 22,925 21%
Demand Reduction
(MW)*** 15 65% 18 13%

*Based on preliminary wholesale energy and demand savings from quarterly
programmatic reports. These savings will be verified through a process currently under
development.

** Percentage of energy savings forecasted to be achieved in 2010 minus 2009 forecast.
***Demand reduction is from both the Peak Rewards program and the demand savings
created through energy efficiency program savings.

66



Maryland’s Plan to Reduce Greenhouse Gas Emissions, December 31, 2011 | Appendix C

Supporting L.aws and Regulations

o “EmPOWER Maryland Energy Efficiency Act of 2008” (House Bill 374/Senate Bill
205) requires utilities to reduce per capita electricity consumption by 10 percent by
2015 and peak demand by 15 percent by 2015 by implementing energy efficiency
programs targeted to consumers. Working together with demand-side management
programs implemented by MEA under Senate Bill 268/House Bill 368, this
legislation is intended to achieve a 15 percent reduction in per capita reductions by
2015.

e Annotated Code of Maryland, Public Utility Companies, under Title 7, Subtitle 2,
Section 11: Energy Efficiency Programs.

Links to Supporting Documentation

e Annotated Code of Maryland, Public Utility Companies, under Title 7, Subtitle 2,
Section 11: Energy Efficiency Programs:
http://michie.lexisnexis.com/maryland/lpext.dl1?f=templates& fn=main-h.htmé&cp

e Public Service Commission Case Number 9154:
http://webapp.psc.state.md.us/Intranet/home.cfm

Energy-11: The Maryland Renewable Energy Portfolio
Standard Program

Lead Agency: MEA

Program Description

The objective of the Renewable Energy Portfolio Standard (RPS) Program is to recognize
and develop the benefits associated with a diverse collection of renewable energy
supplies to serve Maryland. The State’s RPS does this by recognizing the environmental
and consumer benefits associated with renewable energy. The RPS requires retail
suppliers of electricity to meet a prescribed minimum portion of their energy supply
needs with various renewable energy sources, which have been classified within the RPS
Statute as Tier 1 and Tier 2 renewable sources. The program is implemented through the
creation, sale and transfer of RECs. Electricity suppliers are required to purchase
specified minimum percentages of their electricity resources via RECs from Maryland-
certified Tier 1 and Tier 2 renewable resources. Tier 1 and the Tier 1 solar set-aside
requirements gradually increase until they peak in 2022 at 18 percent and 2 percent,
respectively, and are subsequently maintained at those levels.”” Maryland’s Tier 2
requirement remains constant at 2.5 percent through 2018, after which it sunsets. The

B Tier 1 solar set-aside" refers to the set-aside (or carve-out) of Tier 1 for energy derived from a qualified
solar energy facilities. The Tier 1 solar set-aside requirement applies to retail electricity sales in the State
by electricity suppliers and is a sub-set of the Tier 1 standard.
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development of renewable energy sources is further promoted by requiring electricity
suppliers to pay a financial penalty for failing to acquire sufficient RECs to satisfy the
RPS. The penalty is used to support the creation of new Tier 1 renewable sources in the
State.

The Maryland RPS is designed to create a stable and predictable market for energy
generated from renewables, and to foster additional development and growth in the
renewable industry. Implementation of the RPS assists in overcoming market barriers
seen as impediments for the development of the industry; moreover, increasing reliance
upon renewable energy technologies to satisfy electric power requirements can provide
benefits including reductions in emissions of pollutants, increases in fuel diversity, and
economic and employment benefits to Maryland.

Estimated GHG Emission Reductions in 2020

By 2020, the potential emission reductions from this program, combined with other
RPS programs, are estimated to be 6.78 MMtCO;e.

Figure C-19. Low and High GHG Benefits for Energy-11

) SAIC Quantification
Low Estimate 3.04 MMtCO,e Appendix B, Pg. 86
High Estimate 6.78 MMtCO,e MEA Quantification Below

High Estimate — MEA Quantification

The current RPS escalates to 18 percent of electricity sales from renewable energy by
2020. The estimated avoided GHG emissions for the current RPS program range from
6.36 MMtCOze to 6.78 MMtCOse. If the RPS program was expanded to 30 percent of
electricity sales from renewable energy by 2020, the total GHG emissions avoided could
increase to 11.33 MMtCOxe.

One estimate was calculated using the electricity sales forecast from PSC and emission
data from the PJIM General Attributes Tracking System. The percentages of existing
resources were held constant through the period and the avoided emissions are net of
emissions from renewable energy resources.*

In addition to reducing carbon dioxide, the current RPS goal of 18 percent of the energy
supply from renewable energy sources by 2020, would displace 6,300 metric tons of
nitrogen oxides and 46,534 metric tons of sulfur dioxides. It the RPS target were
increased to 30 percent of the energy supply from renewable energy sources by 2020,
then 10,705 metric tons of nitrogen oxides and 77,574 metric tons of sulfur dioxides
could be displaced.”’

% Percentages of existing resources and capacity factors are based on the “2010 Inventory of Renewable
Energy Generators Eligible for the Maryland Renewable Energy Portfolio Standard,” PPRP (November
2010).

7 Based upon the 2006 PJM fuel mix factor for nitrogen oxide and sulfur dioxide.
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Figure C-20. Current RPS Program

Sulfur
Carbon Nitrogen Dioxides
Dioxide Oxides (metric
(metric ton) (metric ton) ton)
Business As Usual 2020 PJIM Emissions 40,981,593 72,502 | 261,541
Estimated 2020 PJM Fuel Mix MWh 33,604,906 59,452 | 214,464
Estimated 2020 Renewable Energy MWh 592,053 6,750 543
Net Emissions Avoided 6,784,634 6,300 46,534
Figure C-21. RPS Escalated to 30 percent by 2020
Sulfur
Carbon Nitrogen Dioxides
Dioxide Oxides (metric
(metric ton) | (metric ton) ton)
BAU 2020 PJM Emissions 40,981,593 72,502 261,541
Estimated 2020 PJM Fuel Mix MWh 28,687,115 50,752 183,079
Estimated 2020 Renewable Energy MWh 968,814 11,046 889
Net Emissions Avoided 11,325,664 10,705 77,574

Other Environmental Benefits

Increasing the percentage of renewably generated electricity for the grid serving
Maryland residents reduces the need for power generation from fossil fuel sources. In
addition to reducing GHG emissions, this will create reductions in nitrogen dioxide,
sulfur dioxide and mercury.

e Nitrogen dioxide emission reductions will help Maryland meet air quality
standards for ground level ozone and fine particulate matter. They will also
significantly help Maryland reduce nitrogen pollution in the Chesapeake Bay.

e Sulfur dioxide emission reductions will help Maryland further reduce fine
particulates and also help achieve the visibility improvements required to comply
with federal regional haze requirements.

e Mercury, a toxic pollutant, is primarily released by air pollution sources but
ultimately affects water quality and bioaccumulates in fish tissue. Mercury
reductions t will help improve water quality in Maryland.

Economic Benefits, Job Creation and Job Protection

Aside from the environmental benefits, the RPS will have demonstrable economic
benefits for Maryland. Starting in 2012, all solar RECs must come from installations
physically located in the State. By 2022, MEA estimates between 1,000 and 1,200 MW
of solar capacity will be required to meet the solar carve out. Depending on the
generation mix used for compliance purposes, thousands of MW of other technologies
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such as land based wind, offshore wind, and biomass plants, will also have to be
constructed to meet the remaining Tier 1 RPS obligation. In total, the RPS will require
billions of dollars of investment and create thousands of jobs over the next decade.

Analyses for the economic benefits, job creation and job protection in Maryland from this
program is included in Chapter 7 of this plan.

Implementation

Under the RPS, electricity suppliers are required to meet a renewable energy portfolio
standard. This is an annual requirement placed upon Maryland load serving entities,
which include electricity suppliers and the utilities. Load serving entities file compliance
reports with PSC verifying that the renewable requirement for each entity is satisfied.

Maryland’s RPS requires electric suppliers to obtain RECs for a minimum percentage of
their power generated from renewable energy resources. Implementation of the
Maryland RPS can provide an incentive for renewable generators to locate in the PIM
region and generate electricity. The renewable requirement establishes a market for
renewable energy, and to the extent Maryland’s geography and natural resources can be
utilized to generate renewable electricity, power plant developers may locate projects
within the State. Moreover, Maryland’s RPS requires suppliers that do not meet the
annual obligations to pay penalties, which in turn are used to support the creation of new
Tier 1 renewable sources within the State. Additionally, on or before December 31,
2011, Tier 1 solar resources that are not located in Maryland are eligible only if sufficient
offers from instate resources are not made.

Compliance fees are deposited into Maryland's Strategic Energy Investment Fund,
dedicated to provide loans and grants that can indirectly spur the creation of new
renewable energy sources in the State. As a special, non-lapsing fund, the Strategic
Energy Investment Fund is also the depository of revenues generated through the sale of
carbon allowances under RGGI. Indeed, the majority of the Strategic Energy Investment
Fund results from the RGGI carbon dioxide allowance auctions. Auctions are held
quarterly. At least 6.5 percent of the funds from RGGI allowances sold between March
1, 2009 and June 30, 2011 are to be allocated to renewable and clean energy, climate
change programs, and energy related public education and outreach programs; an
allocation of up to 10.5 percent of RGGI funds is provided for in subsequent auctions.
Responsibility for developing renewable energy sources has been vested with MEA.

Supporting Laws and Regulations

The RPS was established in May 2004 by Senate Bill 869. In Case No. 9019, PSC
considered certain threshold policy and administrative issues. With Case No. 9019 as a
foundation, PSC Staff convened the RPS Working Group which was composed of
representatives from electric utilities, electricity suppliers, renewable energy supplier,
REC brokers, industry specialists, environmentalists, the Maryland Office of People’s
Counsel, and other stakeholders.
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On April 13, 2005, the PSC staff filed recommended RPS regulations, and PSC opened
Rulemaking 12. PSC received comments and held open meetings concerning the
regulations. On May 25, 2005, PSC voted to publish the proposed RPS regulations as
Section 20.61 of the Code of Maryland Regulations. Code of Maryland Regulations
20.61 was adopted and became effective November 24, 2005. RPS Statute is available in
the Maryland Annotated Code, Public Utility Companies, under Title 7, Subtitle 7.

The first RPS compliance year began on January 1, 2006, and concluded on December
31, 2006. In addition to initiating the Tier 1 and Tier 2 REC requirements for retail
electricity sales, the issuance of retroactive RECs concluded during the year and changes
were made to the RPS regulations through Rulemaking 25.

On October 19, 2007, a Solar Technical Conference was held at PSC. The purpose of
this conference was to convene a number of solar energy market participants to share
information and ideas regarding a number of issues that may relate to the solar
requirements. Topics discussed during the Solar Technical Conference included an
overall background of the solar market, experiences from other state solar RPS programs,
available REC trading platforms, and methods for metering and verifying renewable solar
energy generation. Rulemaking 32 proposed regulations for Code of Maryland
Regulations 20.61 to address issues created by the solar statutory changes. The
regulations were adopted on September 4, 2008.

In 2008, Maryland enacted several changes to the RPS to increase the contribution of
renewable energy to electricity supply: the RPS percentage requirements were
accelerated (Senate Bill 209; Chapters 125 and 126 of 2008) and the geographic scope in
which renewable resources can be obtained for compliance restricted. The effect is an
increase in demand while reducing supply, thereby providing upward price pressure for
RECs. Moreover, an increase in the Tier 1 compliance fees will take effect in 2011 to
assist in fostering additional development and growth in the industry. Senate Bill 268
(Chapters 127 and 128 of 2008) established the Strategic Energy Investment Fund, as
well as a Maryland Strategic Energy Investment Program administered by MEA. Senate
Bill 348 (Chapters 135 and 136 of 2008) removed the incineration of poultry litter from
the list of eligible Tier 2 renewable energy sources and added poultry litter-to-energy as a
qualifying Tier 1 renewable energy source. Maryland’s adoption of a Tier 1 solar
requirement in 2008 (Senate Bill 595), in addition to Tier 1 and Tier 2 requirements, will
support development of a wider variety of technologies as a result of RPS
implementation. Initial year implementation and timing of the solar requirement resulted
in significant payments into the Strategic Energy Investment Fund to support in-state Tier
1 resource development.

In 2010, Maryland enacted changes to the RPS to increase the contribution of solar
renewable energy to electricity supply: the RPS percentage requirements for the solar set-
aside were accelerated between years 2011 and 2016 and the alternative compliance
payment for a shortfall in solar RPS requirements was increased between years 2011 and
2016 (Senate Bill 277). The change increased the potential value of a solar REC in the
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early years of the solar carve-out. This modification was designed to stimulate demand
and help establish a local solar industry that can scale up to meet the steeper increase in
RPS compliance over the medium and long term. As the market matures, the interaction
of supply and demand relative to an increasing compliance requirement will set the price
for solar RECs. Additionally, increased alternative compliance penalties can be used to
provide grants for additional solar installations, which can also cause downward pressure
on the price of solar RECs.

New Legislation Needed

MEA is currently analyzing the Maryland and regional renewable markets to see if any
changes in legislation or policy would be helpful to meet Maryland's RPS goals.

Links to Supporting Documentation

e PSC RPS website: http://webapp.psc.state.md.us/intranet/ElectricInfo/home_new.cfm

e Annual RPS Report to the General Assembly:
http://webapp.psc.state.md.us/Intranet/psc/Reports_new.cfm

e Annotated Code of Maryland, Public Utility Companies, under Title 7, Subtitle 7:
http://www.michie.com/maryland/lpExt.dll?f=templates&eMail=Y & fn=main-
h.htm&cp=mdcode/1ce2b

e Code of Maryland Regulations (COMAR):
http://www.dsd.state.md.us/comar/comar.aspx

Energy-12: Incentives and Grant Programs to Support
Renewable Energy

Lead Agency: MEA

Program Description

MEA administers a number of incentives and grant programs to promote and accelerate
the development of renewable energy production and a vital renewable energy economy
in Maryland, from utility scale facilities to on-site distributed generation. The regulatory
driver for these programs is Maryland’s RPS. The RPS is a statutory goal committing the
State to obtain 20 percent of the electricity consumed in Maryland from renewable
resources by 2022, with interim targets of 7.5 percent by 2011 and 18 percent by 2020.**

B The original RPS has been strengthened by the General Assembly in recent years. See‘“Renewable
Portfolio Standard Percentage Requirements — Acceleration” (Senate Bill 209/House Bill 375, General
Assembly 2008), which increased the RPS percentage requirements to 20 percent by 2022, including a 2
percent level for solar; and “Renewable Energy Portfolio Standard - Solar Energy” (Senate Bill 27, General
Assembly 2010), which accelerates RPS requirements for solar energy in the early years (2011 through
2016), from 0.35 percent to 0.50 percent, while leaving unchanged the 2022 RPS goal of 2 percent for
solar.
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Commercial Clean Energy Grant Program. The Commercial Clean Energy Grant
Program provides financial assistance to businesses, non-profits, and government entities
who install solar photovoltaic, solar water heating, geothermal heat pump and wind
turbine systems at their place of business.

Residential Clean Energy Grants Program. The Residential Clean Energy Grant
Program provides financial assistance to residents who install solar photovoltaic, solar
water heating, geothermal heat pump and wind turbine systems at their residence.

Through these two programs, MEA has awarded thousands of grants (ranging from $500-
$50,000) to homeowners and businesses to offset the cost of installing wind, geothermal
and solar photovoltaic systems. Demand has increased from 200 systems a year to 200
systems a month in 2010 and 2011, even with reduced incentives.

Clean Energy Incentive Tax Credit Program. Started in 2006, this program offers a State
income tax credit to Maryland individuals and corporations that build and produce
electricity generated by qualified renewable resources, in the amount of 0.85 cents per
kilowatt-hour, and 0.50 cents per kilowatt-hour for electricity generated from co-firing a
qualified resource with coal. The resources must be operational before 2016. MEA
issues five-year credit certificates on a first-come, first-serve basis. Total program credits
are capped at $25,000,000 by 2016, with individual credits ranging between $1,000 and
$2,500,000 per eligible project.” As of June 30, 2011, more than $8.5 million in credits
had been claimed over the past three years.

Generating Clean Horizons Program. Electricity is a significant part of the State’s
purchasing budget and has a considerable impact on Maryland’s energy use and GHG
emissions. By 2009, the State government spent approximately $160 million per year on
electricity and using 1.5 billion kilowatts per year.

In 2009 MEA and DGS, in partnership with the University System of Maryland,
launched the Generating Clean Horizons program to reduce the GHG footprint of the
purchased electricity of State government and the University of Maryland. Through a
competitive bid process, long-term power purchase agreements were awarded to three
new, utility-scale renewable energy sources that collectively will provide 78 MW,
approximately 16 percent of the annual electricity needs of State agencies and University
of Maryland’s institutions over a 20-year period.”’ The awards were made to

“Maryland Clean Energy Incentive Act of 2010” (House Bill 464) extended the existing clean energy
incentive State income tax credit for 5 years, through December 31, 2015.

50Telephone conversation with Hatim Jabaji, Office of Energy Projects and Convervation, DGS, May 12,
2009.

3! The “Generating Clean Horizons™ joint request for proposal, issued in February 2009, solicited proposals
for renewable and low-carbon energy projects to supply electricity and RECs to State agencies and
University System of Maryland institutions. Under its terms, State government and universities can
purchase up to 20 percent of their annual electricity needs through as-needed contracts, not to exceed 20
years, with providers in Maryland and surrounding states. Power must be made available by December 31,
2014.
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Constellation Energy for a 13 MW solar project on the Mount St. Mary’s University
campus in Emmitsburg, Maryland; Synergics for a 10 MW solar project as part of its
Roth Rock development in Western Maryland; and U.S. Wind Force, LLC, for a 55 MW
on-shore wind energy project at the Pinnacle Wind Farm in West Virginia. See Figure C-
22 below for project details.

The Generating Clean Horizons initiative significantly advances both the purchasing and
building energy usage “lead by example” policies first articulated in the 2008 Climate
Action Plan and supports the development of utility-scale, commercial projects to provide
clean energy to Maryland’s grid.

Figure C-22. Clean energy purchase partnership

Project Annual Annuali
Project Capacit Energy Contract | Star | Ter zed
Bidder | Project T State Output Escalatio t m Project
ype MyW (MWh/yr n Date | (yr) Rate
( ) ) (c/kWh)
US Pinnacl | wind \WVAY 552 173,542 0% Dec | 20 .082
Windfo | e 2011
rce
Synerg | Roth Wind MD 10 30,605 50% CPI | Dec | 20 120
ic-SBR | Rock 2011
Phase 11
Constel | St. Solar MD 13 22,291 0% Jan 20 224
lation Mary's 2013
Solar

Project Sunburst. In 2010 MEA launched Project Sunburst to install major solar
photovoltaic arrays on as many as 17 government buildings around the State. When
completed in 2011, the installations will have a generating capacity of 9.1 MW, which at
the time it was planned, would have more than doubled the amount of solar on
Maryland’s grid. The program, administered by MEA, leverages federal stimulus funds
to award grants to selected government entities at a rate of $1,000 per kilowatt on
installations. Award recipients include public school systems throughout the State, the
City of Baltimore, Talbot County facilities, BWI Airport, and the Maryland Port
Authority Marine Terminal.>®

Biomass Programs. MEA administers several tax and other incentive programs to
promote the use of organic materials such as agricultural crops and residues, household,
industrial, and forestry wastes, for biofuels and energy.”

2“Governor O’Malley’s Project Sunburst Puts Solar Energy on 31 State Buildings, Nearly Tripling Solar
Energy Produced in Maryland”, MEA Press Release, April 22, 2010.
http://www.energy.state.md.us/press html

>3 Biomass, along with other types of renewable energy sources, is eligible for the Maryland Clean Energy
Production Tax Credit administered by the MEA. The tax credit is equal to 0.85 cents per kilowatt hour, up
to $2.5 million during a five year period. The commissioning deadline to qualify for the grant has recently
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Land-based Wind Programs: The wind industry in Maryland currently produces over
120,000 kilowatts of power. MEA’s efforts to expand land-based wind energy
production have focused on three sectors: 1) small and residential scale, i1) community, or
mid-size scale, and iii) utility scale:

e Residential: MEA administers the Windswept grant program, which supports the
deployment of small and residential wind energy systems. This program typically
supports between 10 percent and 30 percent of the total cost of installation,
leveraging private and federal funds to expand small and residential wind energy
below 100 kilowatts. As of June 30, 2011, the Windswept program resulted in 72
residential wind installations and 421 kilowatts of deployed capacity. MEA also
works with local planning and zoning officials to remove zoning and permitting
barriers to small and residential wind energy systems. Currently, 15 counties
have enacted enabling wind ordinances, and 2 more are in some phase of
development.

e Community and mid-size: MEA works with local governments and entrepreneurs
to facilitate development of community-scale wind projects, suitable for such
facilities as wastewater treatment plants, military installations, college campuses
and communities.

e Utility: MEA supports developers as they investigate State policies and
incentives, navigate through local ordinance rules, Certificate for Public
Convenience or Necessity or exemption processes. MEA participates in public
hearings to advocate for greater renewable energy deployment in the State.

Estimated GHG Emission Reductions in 2020

In order to account for similarities across programs, all emission benefits and costs
associated with this program have been aggregated under Energy-11: The Maryland
Renewable Energy Portfolio Standard Program.

Other Environmental Benefits

Increasing the percentage of renewably generated electricity for the grid serving
Maryland residents reduces the need for power generation from fossil fuel sources. In
addition to reducing GHG emissions, this will create reductions in nitrogen dioxide,
sulfur dioxide and mercury.

e Nitrogen dioxide emission reductions will help Maryland meet air quality
standards for ground level ozone and fine particulate matter. They will also
significantly help Maryland reduce nitrogen pollution in the Chesapeake Bay.

e Sulfur dioxide emission reductions will help Maryland further reduce fine
particulates and also help achieve the visibility improvements required to comply
with federal regional haze requirements.

been extended by five years, to December 31, 2015.Maryland Clean Energy Incentive Act of 2010 (House
Bill 464).
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e Mercury, a toxic pollutant, is primarily released by air pollution sources but
ultimately affects water quality and bioaccumulates in fish tissue. Mercury
reductions t will help improve water quality in Maryland.

Economic Benefits, Job Creation and Job Protection

Analyses for the economic benefits, job creation and job protection in Maryland from this
program is included in Chapter 7 of this plan.

Implementation

To promote all different types of renewables, MEA’s staff includes; a program manager
covering biomass, biofuels and transportation; a program manager dedicated to wind; and
a program manager dedicated to solar. There is also a grant administrator dedicated to
residential and commercial grant processing across all technologies, including
geothermal. These program managers focus on providing support for the development
and adoption of their respective technologies, and on fostering the economic development
required for growth of their respective industries within Maryland.

Supporting L.aws and Regulations

2008 Legislation

o  “Solar and Geothermal Tax Incentive and Grant Program” (Senate Bill 207/House
Bill 377) increases grant awards and tax incentives for both solar and geothermal
systems.

o  “Maryland Clean Energy Center” (House Bill 1337) promotes and assists the
development of clean energy jobs and industry in the State and establishes the
Maryland Clean Energy Technology Incubator Program to: (1) advocate and promote
clean energy industries and green jobs in Maryland; and (2) drive development of the
State’s energy efficiency and renewable energy resources.

2009 Legislation

o “Greenhouse Gas Emissions Reduction Act of 2009” (House Bill 315/Senate Bill
278) established a mandatory goal of reducing the State’s GHG emissions 25 percent
below 2006 levels by 2020. It found it to be in the State’s best interest to act
aggressively on the interim targets of 10 percent reduction by 2012 and a 15 percent
reduction by 2015 but did not make these targets mandatory goals.

o “Sales and Use and Property Tax — Exemptions — Solar Energy Equipment and
Property”(Senate Bill 621) expands the sales and property tax exemption for solar
energy equipment and property to systems that sell electricity to the grid.

o  “Alternative Energy Tax Incentive Act of 2009 (House Bill 1171) expands the sales
and property tax exemption for alternative energy systems to residential wind energy
systems, and expands the property tax exemption to solar systems used to provide hot
water or electricity to structures (these were already exempt from sales tax).
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2010 Legislation

“Maryland Clean Energy Incentive Act of 2010 (House Bill 464) extends the
existing clean energy incentive State income tax credit for 5 years, through December
31, 2015, for electricity generated by qualified Maryland facilities from renewable
energy resources, such as such as solar, wind and geothermal.

“Net Metering - Payment for Accrued Generation Credit” (House Bill 701/ Senate
Bill 355) requires an electric company to pay customers who generate energy
primarily for their own onsite use for any excess generation at the prevailing market
price. The law repeals the one-year limitation for accrual of a customer-generator’s
generation credits. It also directs PSC to adopt implementing regulations after
convening a technical advisory group on pricing and aggregation issues.

“Electricity - Net Energy Metering - Credits” (House Bill §01) changes the accrual of
credits for a customer-generator from a kilowatt-hour basis to a dollar basis.

“Net Energy Metering - Fuel Cell” (House Bill 821/Senate Bill 529) adds fuel cells as
a source of generation eligible for net energy metering.

2011 Legislation

“Net Metering” (House Bill 860/Senate Bill 380) requires an electric company to pay
a customer who generates electricity for credits from excess electricity generated.
Payment for excess generation credits must be at the same retail electric rate the
customer-generator pays for the consumption of electricity.

“Renewable Energy Portfolio Standard- Renewable Energy Credits- Solar Water
Heating Systems (House Bill 933/Senate Bill 717) establishes solar water heating
systems as a Tier 1 renewable source eligible to meet the Tier 1 solar portion of
Maryland’s RPS.

Links to Supporting Documentation

Maryland 2008 Climate Action Plan:
http://www.mde.state.md.us/assets/document/Air/ClimateChange/Introduction.pdf
MEA website: http://energy.maryland.gov/
Program links:

Residential Clean Energy Grant Program
Commercial Clean Energy Grant Program
Zero Energy Home Project

Mid-Sized Wind Energy Grant Program
State Anemometer Loan Program
Windswept Grant Program

Small Wind Demonstration Projects

Bioheat Tax Credit Program

Renewable Fuels Production Credit Program
Landfill Gas Feasibility

Anaerobic Digestion & Gasification
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Energy-13: Offshore Wind Initiatives to Support
Renewable Energy

Lead Agency: MEA

Program Description

Maryland waters are part of the Mid-Atlantic Bight region, a coastal area spanning from
North Carolina to Massachusetts with substantial wind resources located in close
proximity to coastal population centers. In fact, this area has the greatest renewable
energy potential relative to other U.S. offshore regions in the Gulf of Mexico, Pacific,
and Alaska.”® Research indicates that the potential power supply available from offshore
wind substantially exceeds the region's current energy use.” Maryland, therefore, has the
potential to access large energy resources off the coast that could contribute to meeting
future energy demands while simultaneously displacing fossil fuel generation.

The available offshore wind energy resources in the Mid-Atlantic Bight region without
exclusions could produce on average a power output of 330 gigawatts,”® according to
researchers from the University of Delaware and Stanford.”” According to the National
Renewable Energy Laboratory, the shallow waters (typically 0 - 30 meters), which are
characteristic of the Mid-Atlantic Bight region, are the most likely to be technically and
commercially feasible at this time.”® For 2006, the total demand for delivered power was
estimated to be 185 gigawatts for the coastal jurisdictions of Connecticut, Delaware,
Massachusetts, Maryland, North Carolina, New Jersey, New York, Rhode Island, and
Virginia.”” Estimates indicate that the available offshore wind energy resources in the
region have the potential to provide for both current energy needs and up to 50 percent of
the additional growth expected in regional demand for energy.®

Since there are negligible GHG emissions associated with the production of energy from
wind resources, development of offshore wind energy can reduce the amount of air
emissions from electricity by displacing conventional fossil fuel generation. In addition

**Mineral Management Service & U.S. Geological Survey, Survey of Available Data on OCS Resources
and Identification of  Data Gaps, OCS Report MMS 2009-015, Available:
http://www.doi.gov/ocs/report.pdf (March 30, 2010).
>The Bight region is largely characterized by a Class 6 Wind Power Density. Wind power density is a
measure of the energy available at a specific site that can be converted using a wind turbine. Wind power
density ranges from the lowest measure, Class 1, to the highest measure, Class 7; therefore, the region with
a Class 6 wind rating has the potential to provide significant high-quality wind resources.
**Noteworthy is that there were no exclusions (e.g., areas not suitable for wind energy development due to
environmentally sensitive areas, shipping lanes and other constraints) considered in this analysis and that
the actual numbers would be less.
57 Kempton et al., Large CO2 Reductions via Offshore Wind Power Matched to Inherent Storage in Energy
End-Uses, GRL, Vol. 34 (2007).
%% Musial, W.; Butterfield, S., “Future for Offshore Wind Energy in the United States.” National Renewable
gnergy Lab Report No. CP-500-36-313, (2004).

Ibid.
% 1hid. When the efficiency of the turbines, related fuel use, and leakage are considered.
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to providing clean energy, offshore wind would contribute to meeting the Maryland RPS,
which requires 20 percent of the State’s energy needs to be satisfied by renewable energy
sources by 2022. The U.S. Department of Energy advises that wind turbines typically
have a service life of at least 20 years and transmission lines can last more than 50 years;
therefore, investments in achieving 20 percent wind power by 2020 could continue to
supply renewable energy through at least the year 2044 and transmission lines through at
least 2072.°"  An offshore wind energy project is expected to provide economic and
employment benefits as well as improvements to air quality.

Estimated GHG Emission Reductions

In order to account for similarities across programs, all emission benefits and costs
associated with this program have been aggregated under Energy-11: The Maryland
Renewable Energy Portfolio Standard Program.

Other Environmental Benefits

Displacing electricity generated from fossil fuels would provide air quality benefits by
reducing criteria air pollutants that impact public health and the environment. Additional
benefits would accrue from the displacement of water contamination effects caused by
extraction and combustion of fossil fuels.

Economic Benefits, Job Creation and Job Protection

Based on a recent report from the U.S. Department of Energy's National Renewable
Energy Laboratory, MEA projects that a 500 MW project would create 2,000
manufacturing and construction jobs for 5 years and an additional 400 ongoing supply
and operating and maintenance jobs thereafter.®

Based on a regional employment model analysis by DBED, the total economic impact of
offshore wind over five years is more than $1.9 billion, 8,200 job-years and $14 million
in State tax revenues, including direct and indirect effects.®’

Analyses for the economic benefits, job creation and job protection in Maryland from this
program is included in Chapter 7 of this plan.

6! US Department of Energy, 20% Wind Energy by 2030, Increasing Wind Energy’s Contribution to U.S.
Electricity Supply, Available: http://www]1.eere.energy.gov/windandhydro/pdfs/41869.pdf

62 Us Department of Energy. National Renewable Energy Laboratory. Musial, W., Ram, B. (2010). Large-
Scale Offshore Wind Power in the United States: Assessment of Opportunities and Barriers (September
2010. National Renewable Energy Lab/TP-500-40745) Available:
http://www.nrel.gov/docs/fy100sti/40745.pdf

% DBED analysis (January 14, 2011). Assumptions: 2,000 manufacturing/construction/assembly jobs per
year for 5 years; 2011-2016. 400 Operation & Maintenance jobs per year; 2013-2030
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Implementation

Beginning in 2009, MEA collaborated with DNR’s Chesapeake and Coastal Program and
other State agencies to develop an online interactive tool for marine spatial planning.
Partnering with The Nature Conservancy and Towson University, DNR was able to map
habitat and wildlife data. DNR also engaged directly with groups representing both
commercial and sport fisheries to determine the highest density of fisheries use of the
planning area.

MEA contracted with AWS TruePower to develop maps and wind-roses detailing wind
speed and power over the planning area. In partnership with MEA, the University of
Maryland’s Center for Integrative Environmental Research studied and provided data
layers for both military uses of the offshore wind planning space as well as transmission
and interconnection opportunities.

In April, 2010, DNR and MEA conducted two public open houses to allow citizens to ask
questions and provide feedback at their own pace. Experts from both agencies and project
partners were on hand to answer questions and provide information about ocean mapping
and planning, offshore wind, project timelines, anticipated processes and opportunities
for community response. In addition to the above open houses, MEA and DNR
conducted comprehensive outreach to Ocean City and other affected coastal communities
to gather community input on views and share information on planning processes.
Information gathered at these events was also factored into the Coastal Atlas. Ultimately,
this tool helped State agencies, offshore wind developers, and affected stakeholders to
determine areas of potential conflict due to ecological, navigational, military, fisheries
and other uses and provided the basis for the State level recommendation to the U.S.
Department of the Interior.

At the request of Governor O’Malley in 2009, U.S. Department of the Interior's Bureau
of Ocean Energy Management, Regulation and Enforcement created the Maryland
State/Federal Offshore Wind Task Force. This task force, comprised of officials from
state and federal agencies as well as elected officials from Maryland’s coastal
communities, developed siting recommendations for a Request for Interest to developers
for offshore wind deployment proposals. The Bureau of Ocean Energy Management,
Regulation and Enforcement accepted these recommendations, making Maryland the
second state in the nation to have a Request for Interest issued for wind leases off its
shores. Eight offshore wind developers responded with development proposals, and
twelve stakeholders submitted comments.

Comments submitted to the Bureau of Ocean Energy Management, Regulation and
Enforcement regarding the Request for Interest planning area focused largely on potential
impacts on marine transportation, navigation, commerce and safety. The area was
located adjacent to, and partially overlapped, a Transportation Separation Scheme that
served the southern approaches to the Delaware Bay. (Figure C-23)
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Figure C-23. Bureau of Ocean Energy Management, Regulation and
Enforcement Maryland Request for Interest Area Map®*

The Bureau of Ocean Energy Management, Regulation and Enforcement convened a
third Task Force meeting on March 23, 2011, to prepare for issuance of a Call for
Information — the next administrative step towards area identification and leasing for
development of offshore wind energy. At this meeting, MEA committed to engage
stakeholders and gather information related to marine transportation, navigation,
commerce and safety in order to provide a State level recommendation on boundaries of
an area.

On May 11", 2011, MEA held a stakeholder discussion with groups that had offered
comments to the Bureau of Ocean Energy Management, Regulation and Enforcement
Maryland Request for Interest regarding maritime safety and navigation. Additionally,

64

http://www.boemre.gov/offshore/RenewableEnergy/PDFs/stateactivitiessMD DEFiles/MarylandRFIMap f
orBOEMREwebsitev2.pdf
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the MEA staff has participated in stakeholder-led discussions on these issues. This
stakeholder outreach informed the recommendation of State agencies to the Bureau of
Ocean Energy Management, Regulation and Enforcement regarding the geographical
area of interest. This recommendation largely resembled the final interest area agreed to
at the fourth Task Force meeting, held on June 24™ 2011. (Figure C-24)

Figure C-24. Bureau of Ocean Energy Management, Regulation and
Enforcement Maryland Interest Area, proposed at June 24™Task Force
Meeting

The General Assembly has spent the interim studying the various aspects of offshore
wind in Maryland and Governor O'Malley has announced a continued push for legislation
supporting offshore wind.
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Supporting L.aws and Regulations

The Environmental Law Institute, in collaboration with DNR’s Maryland Coastal Zone
Management Program, has reviewed relevant laws, policies and programs, to identify
opportunities and potential changes Maryland can anticipate with regard to offshore
energy development. The resulting report, “Maryland Offshore Energy Framework”
offered recommendations for modifying and clarifying existing statutes and policies to
facilitate development of offshore wind energy.

In 1953, Congress enacted the Submerged Lands Act, which effectively transferred
ownership of submerged lands and superjacent waters within the first three nautical miles
and the right to exploit natural resources in that area to the adjacent state, subject to the
federal government’s retained rights to regulate those lands and waters for navigation,
national security, commerce, and the like.®> The Outer Continental Shelf Lands Act was
also enacted in 1953, which grants the Secretary of the Interior jurisdiction to lease outer
continental shelf lands for oil and gas exploration and development in the federal waters.
The federal jurisdiction extends from 3 to at least 200 nautical miles.®

The federal Coastal Zone Management Act of 1972 encourages coastal states to prepare
and gain federal agency approval of state coastal zone management plans. Furthermore,
it allows a coastal state with an approved coastal program plan to review for consistency
with that state’s coastal zone management plan, federal projects, and applications for
federal permits and licenses that “affect any land or water use or natural resource of the
state coastal zone, regardless of location or activity”.®” Therefore, regardless of whether
a state plans to develop offshore wind power or not, it could be advantageous to create a
wind power development plan in order to coordinate with projects in federal waters
which may impact the state. In Maryland, the DNR Chesapeake and Coastal Program has
been delegated authority under the Coastal Zone Management Act and would have the
responsibility to review any federal activities which might affect Maryland.

The Energy Policy Act of 2005 granted the U.S. Department of the Interior's Minerals
Management Service jurisdiction to regulate offshore renewable energy and established a
broad regulatory framework. Following the Programmatic Environmental Impact
Statement released in November 2007, the Minerals Management Service released
proposed rules for alternative energy in the outer continental shelf in July 2008. A Final
Rule establishing a program to grant leases, easements, and rights-of-ways for renewable
energy development activities such as the siting and construction of offshore wind farms
on the outer continental shelf were promulgated in April 2009.®® Under these rules, the
Minerals Management Service was granted exclusive jurisdiction with regard to

6543 USC §§1301-1315 Available: http://www mms.gov/aboutmms/pdffiles/submerged.pdf

66 43 USC §§1331-1356a. Available: http://www mms.gov/aboutmms/pdffiles/ocsla.pdf

57 Office of Ocean Coastal Resource Management, National Oceanic and Atmospheric Administration,
Available: http://coastalmanagement noaa.gov/consistency/media/fc_overview 022009.pdf (February 20,
2009).

68 U.S. Department of the Interior, Minerals Management Service, Renewable Energy and Alternate Uses
Existing Facilities on the Outer Continental Shelf, 74 Federal Register 19638-19871, Available:
http://www.mms.gov/offshore/RenewableEnergy/PDF/FinalRenewableEnergyRule.pdf
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production, transportation, or transmission of energy from non-hydrokinetic renewable
energy projects, including wind and solar.

The Final Rule established timelines and procedures for performing regulatory review of
project site assessment plans as well as construction and operations proposals. In 2010,
the U.S. Department of Interior reorganized the Minerals Management Service, giving
the new Bureau of Ocean Energy Management, Regulation and Enforcement jurisdiction
over offshore wind permitting activities. In response to concerns that the process
outlined in the 2009 Final Rule led to an overly long and redundant permitting timeline,
Secretary of the Interior Salazar announced the “Smart from the Start” initiative.®’
“Smart from the Start” clarified and streamlined the process and identified four key Wind
Energy Areas that represented areas considered most suitable for offshore wind energy
development.  Under this effort, the U.S. Department of the Interior initiated
Environmental Assessments for the designated wind energy areas. If these
Environmental Assessments result in findings of no significant impact on the
environment, then project developers who are awarded leases can begin site assessment
activities in these areas without further environmental review. Construction and
Operations Plans will still require full Environmental Impact Statements, pursuant to the
National Environmental Policy Act.”

New Legislation Needed

Federal law and regulation of offshore wind energy focuses largely on permitting areas of
the Outer Continental Shelf for offshore wind development. At this time, no federal
program or law reflects a direct effort to engage in, or assist with, the procurement of
offshore wind energy or to incentivize the production of offshore wind power. However,
several federal incentives designed to spur renewable energy production more broadly
can be applied to offshore wind generation:

e C(Clean Energy Production Tax Credit (26 USC §45) — Offers a per kilowatt-hour
federal corporate tax credit for production of energy from renewable resources

e Business Investment Tax Credit (26 USC §48) — Offers a 30 percent tax credit for
qualifying renewable energy projects.

e US Department of Energy Loan Guarantee Program — (42 USC §16511 et seq.)
Title XVII of EPAct 2005 authorized the U.S. Department of Energy to issue loan
guarantees for projects that provide environmental benefits.

However, these incentives must be regularly reauthorized. Relative to other renewable
energy technologies, offshore wind energy requires a longer planning timeline and
therefore, greater regulatory and market certainty. Therefore, federal incentives for
which funding are not guaranteed over a longer time may not provide adequate market

%US Department of the Interior, Press Release: “Salazar Launches ‘Smart from the Start’ Initiative to
Speed Offshore Wind Energy Development off the Atlantic Coast”,
http://www.doi.gov/news/pressreleases/Salazar-Launches-Smart-from-the-Start-Initiative-to-Speed-
Offshore-Wind-Energy-Development-off-the-Atlantic-Coast.cfm

42 U.S.C. § 4321 et seq.
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incentives to spur offshore wind projects. Therefore state governments have been the
major driver in creating demand for offshore wind energy, through long-term power
purchase requirements or mandates within state RPSs.

During the 2011 legislative session, Governor O’Malley introduced House Bill 1054, the
Maryland Offshore Wind Energy Act of 2011, which requires Maryland utilities to enter
into long-term contracts to purchase 400 to 600 MW of offshore wind energy,
approximately ten nautical miles off of Maryland’s coast. This would require the
installation of between 80 and 200 wind turbines, depending on project scope and turbine
capacity. Consideration of the bill has been postponed until next legislative session.

Links to Supporting Documentation

e Cicin-Sain, B. et al. Toward a Vision for Maryland’s Ocean, Gerard J. Mangone
Center for Marine Policy, University of Delaware, Available:
http://www.dnr.state.md.us/bay/czm/ocean/pdfs/Toward Vision for MD Ocean.pdf

o Coastal Atlas: http://www.dnr.state.md.us/ccp/coastalatlas/ocean.asp.

e Department of Energy, 20 percent Wind Energy by 2030, Increasing Wind Energy’s
Contribution to U.S. Electricity Supply, Available:
http://www]1 .eere.energy.gov/windandhydro/pdfs/41869.pdf

e Environmental Law Institute, Virginia Offshore Energy Development Law and Policy
Review and Recommendations, Available:
http://www.elistore.org/reports_detail.asp?ID=11338

e Firestone, et. al. Maryland’s Offshore Wind Power Potential, Abell Foundation and
the University of Delaware, Feb. 2010.Available:
http://offshorewind.net/Other Pages/Links%?20Library/MarylandsOffshorewindPowe
rPotential-feb2010.pdf

e Mid-Atlantic Regional Council on the Ocean, Mid-Atlantic Governors’ Agreement on
Ocean Conservation, Available: http://www.midatlanticocean.org/agreement.pdf

e Mineral Management Service & U.S. Geological Survey, Survey of Available Data
on OCS Resources and Identification of Data Gaps, OCS Report MMS 2009-015,
Available: http://www.doi.gov/ocs/report.pdf

e US Department of Energy, “Wind Powering America,” Available:
http://www.windpoweringamerica.gov/

e Virginia General Assembly Legislative Information System, Senate Bill 1349 Mid-
Atlantic Offshore Wind Energy Infrastructure Development Compact Available:
http://legl .state.va.us/cgi-bin/legp504.exe?091+sum+SB1349
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Energy-14: Combined Heat and Power
Lead Agency: MEA and MDE

Program Description

Combined heat and power, also called co-generation, is a system which is designed to
generate both power and thermal energy from a single fuel source. When electricity is
generated, thermal energy is a by-product that is traditionally not used, however a
combined heat and power system can utilize the thermal energy for heating or cooling.
The conventional method of producing thermal energy and power separately has a typical
combined efficiency rate of 45 percent, while combined heat and power systems can
reach 80 percent efficiency levels. The increased efficiency means more energy is
generated from a single fuel source, therefore, GHG emissions from a combined heat and
power system is less than a typical system which produces electric and thermal energy
separately. Adding these systems can greatly increase a facility’s level of energy
efficiency and decrease energy costs. Moreover, combined heat and power is an
efficient, clean, and reliable approach to generating power while also reducing GHG
emissions.

State agencies, such as MEA, MDE and DNR, continue to evaluate opportunities for
combined heat and power in Maryland. Combined heat and power systems can be
promoted by State agencies, such as MEA, through the enactment of incentives such as:
(1) direct subsidies, tax credits or exemptions for purchasing, selling or operating
combined heat and power systems; (2) tax credits for each kilowatt-hour or BTU
generated from a qualifying facility; and, (3) feed-in tariffs. Also, education and outreach
to inform the public of the many benefits associated with combined heat and power.

Currently, there are approximately 21 combined heat and power units located throughout

Maryland. These units are fueled by a range of primary fuels, including fossil fuels,
biomass, municipal solid waste, and other industrial waste products.

Estimated GHG Emission Reductions in 2020

In order to account for similarities across programs, all emission benefits and costs
associated with this programs have been aggregated under Energy-6: EmPOWER:
Energy Efficiency in the Residential Sector..

Other Environmental Benefits

Under the EmPOWER umbrella, this initiative will help Maryland meet its Chesapeake
Bay and air quality goals. Increasing energy efficiency in Maryland’s residential sector
reduces the need for power generation from fossil fuel sources. In addition to reducing
GHG emissions, this will create reductions in nitrogen dioxide, sulfur dioxide and
mercury.
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e Nitrogen dioxide emission reductions will help Maryland reduce nitrogen pollution in
the Chesapeake Bay. Approximately one-third of the Chesapeake Bay’s nitrogen
pollution comes from air pollution deposited into the Chesapeake Bay.

e The nitrogen oxide reductions will also help Maryland meet air quality standards for
ground level ozone and fine particulate matter.

e Sulfur dioxide emission reductions will help Maryland further reduce fine particulates
and also help achieve the visibility improvements required to comply with federal
regional haze requirements.

e Mercury, a toxic pollutant, is primarily released by air pollution sources but
ultimately affects water quality and bioaccumulates in fish tissue. Mercury
reductions will help improve water quality in Maryland.

Biomass fuels have little to no sulfur content and thus substituting biomass for coal
reduces the amount of sulfur dioxide emitted. Co-firing biomass for combined heat and
power projects may also reduce ozone-creating nitrogen dioxide, although this
environmental benefit is less certain than with sulfur dioxide. Facilities facing
environmental compliance issues based on sulfur dioxide emissions may want to consider
co-firing as an alternative to investing in emissions controls or switching to natural gas.

Economic Benefits, Job Creation and Job Protection

Analyses for the economic benefits, job creation and job protection in Maryland from this
program is included in Chapter 7 of this plan.

Implementation

MEA has offered assistance to the State’s industrial sector through the Maryland Save
Energy Now program. Support offered through the program includes:

e Low cost energy assessments for industrial facilities in Maryland. The
assessments include a one- to three-day site visit by the University of Maryland
Manufacturing Assistance Program to evaluate energy use at the facility,
identification of opportunities for energy efficiency improvements and combined
heat and power, and a report on the assessment findings and recommendations.

e Free monthly training webinars on various industrial energy efficiency topics,
including combined heat and power. The webinar series started in September
2010 and concluded in March 2011.

e Information on financial incentives and other helpful resources for businesses,
including those offered by Maryland’s utilities, MEA, and federal agencies such
as the U.S. Department of Energy, and third party investors.

The Jane E. Lawton Conservation Loan Program provides eligible non-profit
organizations (including hospitals and private schools), local governments (including
public school systems and community colleges), and businesses in Maryland a unique
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opportunity to reduce operating expenses by identifying and installing energy
conservation improvements. The program honors the late Delegate Lawton for her
dedication to Maryland’s environment and energy efficiency. The program allows
borrowers to use the cost savings generated by added improvements as the primary
source of revenue for repaying the loans. This neutral budget impact makes this an
attractive financing opportunity for interested organizations.

Projects applying for funding through the Jane E. Lawton Conservation Loan Program
should have a simple payback of ten years or less. All costs necessary for implementing
an energy conservation project can be considered for funding, including the technical
assessment, reasonable fees for special services, plans and specifications, and the actual
costs of the conservation measures. The interest rate for all program loans made during
FY11 will be 2.5 percent.

By offering the Jane E. Lawton Conservation Loan Program as a revolving loan fund
rather than a one-time grant, Maryland is able to maximize the use of the funds.
Repayments and interest earned by the fund will allow the program to continue making
loans for the foreseeable future. To date, more than fifty loans have been made providing
about $21 million for energy efficiency improvements across Maryland.

Supporting Laws and Regulations

There are no supporting laws or regulations for this program

New Legislation Needed

Combined heat and power can be promoted in Maryland through the enactment of
incentives such as: (1) direct subsidies, tax credits or exemptions for purchasing, selling
or operating combined heat and power systems; (2) tax credits for each kilowatt-hour or
british thermal units generated from a qualifying facility; and, (3) feed-in tariffs.

Links to Supporting Documentation

e MEA, Save Energy Now for Maryland Industry, CHP:
http://energy.maryland.gov/SEN/CHP.html
e Jane E. Lawton Loan Program: http://www.energy.state.md.us/Govt/janeelawton.html
e US Department of Energy, Industrial Distributed Energy, CHP:
http://www1 .eere.energy.gov/industry/distributedenergy/index.html
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Energy-15: Main Street Initiatives
Lead Agency: DHCD

Program Description

Buildings have a large impact on the natural environment. Energy use is the source of
about 70 percent of GHG emissions and buildings represent up to 48 percent of total
energy use.’'

The American Recovery and Reinvestment Act of 2009 was an economic stimulus
package enacted by the 111th U.S. Congress in February 2009. Of the economic stimulus
package, $3.2 billion was given to the U.S. Department of Energy's Energy Efficiency
and Conservation Block Grant plrogram.72 Approximately $2.7 billion was awarded
through formula grants directly to local jurisdictions. Remaining amounts were allocated
through competitive grants and with some funding for technical assistance tools to state,
local, and tribal grantees. This program was intended to assist U.S. cities, counties, states,
territories, and Indian tribes to develop, promote, implement, and manage energy
efficiency and conservation projects and programs designed to reduce fossil fuel
emissions; reduce the total energy use of the eligible entities; improve energy efficiency
in the transportation, building, and other appropriate sectors; and create and retain jobs.

The ten largest Maryland counties and ten largest municipalities, based on population,
were eligible to receive formula grants directly from the U.S. Department of Energy
under the Energy Efficiency and Conservation Block Grant program. Maryland local and
county governments ineligible for direct formula grants were eligible for competitive
funds from MEA, which received approximately $9.6 million in Energy Efficiency and
Conservation Block Grant program for local and county projects. Under the competitive
portion of the Energy Efficiency and Conservation Block Grant program, now known as
Better Buildings, DHCD was awarded $20 million in funding, which was in response to
its winning application entitled “Investment in Main Street: Energy Efficiency for
Economic Growth.” DHCD’s program, marketed as “Be SMART,” is a holistic
programmatic approach to target households, multifamily rental properties, and small
commercial properties for energy-efficiency retrofits, primarily in certain targeted areas.
Be SMART programs will provide increased comfort, safety and affordability to
buildings in Maryland through energy efficiency improvements; the $20 million in Be
SMART financing is available for the purchase and installation of equipment and
materials for energy efficiency measures. Such items include, but are not limited to
ENERGY STAR qualified: HVAC systems, insulation, windows, draft stopping and duct
sealing, appliances and fixtures, and water heating equipment. These improvements are
expected to result in energy savings of 15-30 percent. This translates to significantly

' Kaplow, Stuart D. "Maryland is Poised to be the 1* State to adopt the International Green Construction
Code." March, 2011. http://www.stuartkaplow.com/library3.cfm?article_id=185
2 http://www.eecbg.energy.gov/
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lower energy bills for consumers, more comfortable buildings and reduced consumption
of fossil fuels.

DHCD’s Be SMART initiative is also providing training for the implementation of the
latest International Energy Conservation Code that will lead to a recognized certification
for plan reviewers, inspectors, developers, engineers, and architects and will assist local
jurisdictions in active compliance and enforcement of the energy codes. Most of the
targeted areas are in Main Street Maryland program areas. Main Street Maryland is a
comprehensive downtown revitalization program created in 1998 by DHCD.

DHCD also partnered with DNR to publish “Going Green Downtown: A Sustainability
Guide for Maryland’s Main Streets.”

Estimated GHG Emission Reductions in 2020

By 2020, the potential emission reductions from this program are estimated to be
0.02 MMtCOze.

Figure C-25. Low and High GHG Benefits for Energy-15

Low Estimate 0.01 MMtCO»e MDE Quantification Below

High Estimate 0.02 MMtCO»e MDE Quantification Below

Low and High Estimates — MDE Quantification
A. Estimated GHG Reductions

On April 21, 2010, Maryland, through the competitive portion of the Energy Efficiency
and Conservation Block Grant, within the American Recovery and Reinvestment Act of
2009, was awarded $20 million. The program, which is funded for a period of three
years, is being managed by DHCD. The program was developed to target commercial,
multi-family and single-family properties for energy-efficiency retrofits.  Fifteen
cities/counties (‘communities') in Maryland were identified as being eligible for the
awards.

The focus of the program is commercial, multi-family, single-family retrofits that will
result in significant, measurable reductions in energy consumption. The program would
also be expected to result in the establishment of a Statewide bulk purchasing program
for energy efficient supplies and equipment, along with the development of a Statewide
green work force of contractors developed through job training and certification. DHCD
plans to develop partnerships with lending institutions to provide home and building
owners with access to low interest loans; repayment of the loans would be expected to
replenish the funds, allowing additional Marylanders to finance energy efficiency
retrofits. The funding would be available for use on the following:

e Energy star appliances

e Improvements in insulation, lighting and heating

e Energy efficient HVAC systems
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e Energy efficiency windows and doors
e Weatherization

During a conversation with DHCD in April 2011, details on how the funds would be
spent were not available, and thus the associated reduction of GHG emissions are based
on assumptions (detailed below). Many of the assumptions are derived from a
presentation prepared by DHCD, dated November 10, 2010, which provided projections
as to how the funds would be spent.

The lower boundary of the reduction of GHG emissions expected by 2020 is based on the
program not being replenished through the low interest loans, and therefore only existing
for a period of three years. The upper boundary is based on the program replenishing the
available funds through the low interest loans, and therefore the program continuing
indefinitely, or at least through 2020. Details regarding the cost of the equipment, the
distribution of the funding within each focus (commercial, multi-family, and single-
family properties), and the reduction of GHG emissions is provided below.

B. Detailed Explanation of Methodology
Lower Boundary

Per the conditions of American Recovery and Reinvestment Act, which has provided the
funds for this program, the program will last for a period of three years. This assumption
defines the lower boundary for the reduction in GHG emissions.

Upper Boundary

By partnering with lending institutions, DHCD hopes to establish a low interest loan
program to finance the purchase of the equipment; if successful, this program could
become self sustaining and continue to operate indefinitely. This assumption defines the
upper limit for the reduction in GHG emissions.

Two central conclusions regarding the longevity and implementation of the program were
made. The first is the assumption that equal amounts of the funding, or $5.6 million (($6
+ $6 + $4.8) over 3 years), will be spent each year for the duration of the program (either
three years or indefinitely; see below). The second is the distribution of the funds
between commercial, multi-family, single-family, and other programs funded through
this program. Some limited details on the distribution of the funds were contained within
the November 2010 presentation prepared by DHCD. Specifically:

e $6 million retrofit financing for commercial properties
$6 million retrofit financing for multi-family properties
$4.8 million retrofit financing for single-family properties
$600,000 the development of an energy efficiency purchasing cooperative
$600,000 training related to the adoption of new building and energy costs
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The last two items, the purchasing cooperative and training related to the adoption of new
building and energy costs, do not directly result in the reduction of GHG; it is the actual
installation/upgrade of the equipment, which is funded through the retrofit financing, that
would result in the reduction of GHG emissions.

C. Calculations

Overall, the calculations are very simple, and use the available funds as a basis. There
are three major assumptions made in order to proceed with the calculations:

e The cost of the equipment,

e The annual distribution of how the funds are spent, and

e The percent reduction in GHG emissions for each energy efficiency upgrade.
All assumptions related to equipment costs are based on professional experience. A
spreadsheet for each scenario has been set up, and allows for simple adjustments of the
values; changes to assumed values (as currently entered) affect the reduction in GHG
emissions.

The six scenarios are as follows:

e $6 million Retrofit Financing — Commercial
e Lower boundary — financed for 3 years
e Upper boundary — financed indefinitely

e $6 million Retrofit Financing — Multi-family
e Lower boundary — financed for 3 years
e Upper boundary — financed indefinitely

e $4.8 million Retrofit Financing — Single family
e Lower boundary — financed for 3 years
e Upper boundary — financed indefinitely

The same methodology and assumptions are consistent for all of the scenarios. An
example for one of the scenarios is provided here:

Retrofit financing — commercial
Lower boundary — financed for 3 years

1. A total of $6 million is designated for retrofit financing — commercial. An equal
amount will be spent each year that the program operates, or $2 million per year.

2. An annual value of 350 MMBtu per commercial property was estimated, based on
energy use being four times that of a single family property.

3. Assumed 100 percent of the funds will be spent each year. It is assumed that 15
percent will be spent on HVAC, 40 percent on windows/doors, and 45 percent on
insulation/lighting. This equation establishes how much of the annual fund will be
allocated to each type of upgrade.

4. A price is assigned to each upgrade: $14,000 for HVAC, $450 for window/door, and
$5,000 for insulation/lighting. As part of this, it is estimated that there is one HVAC
upgrade per commercial property, 40 windows/doors per commercial property, and
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three insulation/lighting per commercial property. This equation establishes how
many HVACs, windows/doors, and insulation/lighting will be installed.

Note: The cost and number can also be adjusted based on the type of property. For
instance, for a multi-family, each window is $400, and there are 10 windows for each
multi-family unit.

5. The energy efficiency value is assigned to each upgrade: 15 percent reduction for
HVAC, 20 percent for windows/doors, and 15 percent for insulation/lighting. This
equation calculates the reduction in MMBtu use, which is converted to reduction in
GHG emissions.

6. The reduction in MMBtu for each upgrade, is calculated as follows:

(Annual MMBtu/property)*(% reduction of upgrade type) = MMBtu reduction/upgrade
(350 MMBtu/commercial property)(15% reduction for HVAC) = 52.5 MMBtu/HVAC

7. The total reduction in MMBtu, for the type of upgrade (i.e., HVAC, windows/doors,
or insulation/lighting), is calculated as follows:

(MMBtu reduction/upgrade)*(# of upgrades/year) = Total MMBtu reduction/
Year per upgrade type

(52.5 MMBtw/HVAC)(21 HVAC/year) = 1,125 MMBtu/year from HVAC upgrades

&. The total reduction in MMBtu emissions is the sum of the MMBtu reductions of the
total of each type of upgrade, and is calculated as follows:

[MMBtu reduction/yr per upgrade type 1] * [MMBtu reduction/yr per upgrade type ii] *
[MMBtu reduction/yr per upgrade type iii] = Total reduction per year in MMBtu

1,125 MMBtu/year 3,111 MMBtu/year 3,150 MMBtu/year = 7,386
per HVAC * per windows/door *  per insulation/lighting

9. The MMBtu value is converted to million metric tons of CO,e, with conversion
factors provided by MDE, with the final values reported in the figure below.

These calculations are performed for each of the six scenarios. The results are presented
in the summary figure below.

D. Results
Figure C-26. Energy-15 Low Estimate Summary
MMtCO,e
Year 2012 2015 2020

GHG emissions commercial 0.0023 | 0.0034 | 0.0034
GHG emissions Multi-family 0.0006 | 0.0009 | 0.0009
GHG emissions Single-family | 0.0014 | 0.0021 | 0.0021

TOTAL | 0.0043 | 0.0064 | 0.0064
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Figure C-27. Energy-15 High Estimate Summary

MMtCO,e

Year 2012 2015 2020

GHG emissions commercial 0.0023 | 0.0057 | 0.0115

GHG emissions Multi-family 0.0006 | 0.0015 | 0.0029

GHG emissions Single-family | 0.0014 | 0.0035 | 0.0070
TOTAL | 0.0043 | 0.0107 | 0.0214

Other Environmental Benefits

Buildings are significant consumers of energy and other resources. In addition to
reducing regional GHG emissions, green buildings can reduce waste output and water
usage.

Economic Benefits, Job Creation and Job Protection

The job creation and protection analysis is under development and is expected to be
completed by May 2011. Governor O'Malley stated on April 21, 2010, that "this
increased investment means the creation of up to 5,400 jobs to benefit Maryland's
economy as well the significant impact of helping 4,000 families who own or rent
homes."” For example, the construction of the University of Baltimore’s new John and
Frances Angelos Law Center is expected to generate 1,231 jobs.”

Economic analysis of this program by DHCD was completed by May of 2011. On April
21, 2010, Governor O'Malley also stated that "this initiative also assists small businesses
and communities to save money and energy by improving energy efficiency in their
workplaces. More importantly, this will stimulate private investment which will ensure
the sustainability of these programs and help expand Maryland's burgeoning green
workforce." "> Construction of the University of Baltimore’s new John and Frances
Angelos Law Center is expected to provide $60 million in compensation and $7.2 million
in State 7%nd local tax revenue. In all, the project will drive $174.2 million in economic
activity.

7 DHCD. "Maryland to Receive $20 Million as Part of U.S. Department of Energy's Retrofit Ramp-Up
Initiative." April 21, 2010.

http://www.dhcd.maryland.gov/Website/ About/PublicInfo/NewsEvents/NewsDetail.aspx ?newsID=264

™ DGS. "Maryland Green Building Council 2010 Annual Report." November 1, 2010.
http://www.msa.md.gov/megafile/msa/speccol/sc5300/sc5339/000113/013000/013268/unrestricted/201100
86e.pdf

> DHCD. "Maryland to Receive $20 Million as Part of U.S. Department of Energy's Retrofit Ramp-Up
Initiative." April 21, 2010.
http://www.dhcd.maryland.gov/Website/About/PublicInfo/NewsEvents/NewsDetail.aspx 7newsID=264

" DGS. "Maryland Green Building Council 2010 Annual Report." November 1, 2010.
http://www.msa.md.gov/megafile/msa/speccol/sc5300/s¢5339/000113/013000/013268/unrestricted/201100
86e.pdf
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Further analyses for the economic benefits, job creation and job protection in Maryland
from this program is included in Chapter 7 of this plan.

Implementation

DHCD received a $20 million competitive award from the U.S. Department of Energy in
2010 to promote energy efficiency through its Energy Efficiency and Conservation Block
Grant retrofit program. Now known as Better Buildings, DHCD’s award was titled
“Investing in Main Street: Energy Efficiency for Economic Growth.” DHCD’s proposal
was a holistic, community-based approach to target individual households, multifamily
rental properties and commercial properties for energy efficiency retrofits that will result
in significant, measurable reductions in energy consumption and accompanying savings.
The program includes an overall education and outreach component to provide
stakeholders and community members with information for behavior changes that reduce
energy consumption. Components of the program under development include: a Green
Retrofit Improvement Program which targets small business owners; a Multifamily
“Preservation and Energy Efficiency” program for renters; and an Efficient Home
Program for homeowners.

The $20 million in federal funds is expected to leverage more than five times that amount
in other funds. Efforts will be focused in target communities where the following
outcomes for homeowners, renters, and small business owners are anticipated: An
estimated 2,000 homeowners will benefit from energy efficiency retrofits of their homes
in the first three years; twenty buildings comprising approximately 2,000 affordable
rental units will benefit from energy efficiency retrofits; a projected 900 historical
commercial properties will benefit from energy audits and low-interest retrofit financing
in concert with DHCD's Neighborhood BusinessWorks program; the establishment of
sustainable financing resources for homeowners, rental properties and commercial
properties; the creation of a Statewide Energy Efficiency Purchasing Cooperative to
maximize purchasing power for retrofits; and provide funding for affordable housing,
energy retrofits and energy efficiency.”’

The targeted communities were selected by weighing what would benefit the greatest
number of Marylanders, taking into consideration those areas that have not received an
allocation of federal funding. The selected areas are all in communities where there is
significant leveraging and partnership activity. Each area is a Main Street Maryland
community, has numerous multi-family developments and is a target area for other funds
through DHCD. The targeted communities include: Berlin, Cambridge, Chestertown,
Cumberland, Denton, Easton, Elkton, Frostburg, Oakland, Princess Anne, Dundalk,
Westminster, Havre De Grace, Salisbury, and Takoma Park.”®

" "Maryland to Receive $20 Million as Part of U.S. Department of Energy's Retrofit Ramp-Up Initiative."
April 21, 2010. http://www.gov.state.md.us/pressrealeases/100421.asp
78 {1z

Ibid.
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Supporting L.aws and Regulations

Energy Independence and Security Act of 2007 Title III (Appliance and Lighting
Efficiency) and Title IV (Energy Savings in Building and Industry)

Smart, Green, and Growing - The Sustainable Communities Act of 2010 (House Bill
475)

Greywater Recycling (House Bill 224)

Maryland's Greenhouse Gas Emissions Reduction Act of 2009

Suggested Laws and Regulations

Develop a Regional Blueprint Program to provide funds for voluntary regional
sustainable growth planning efforts that emphasize transportation planning and scenario
planning activities.”

Links to Supporting Documentation

Federal information on EECGB  http://www1.eere.energy.gov/wip/eecbg.html
http://www.mdhousing.org/website/programs/BeSmart/Default.aspx
http://www.neighborhoodrevitalization.org/Programs/MainStreet/MainStreet.aspx
http://www.mdhousing.org/website/documents/green_guide.pdf
http://mdhousing.org/HousingConference/Default.aspx
http://www.dhcd.state.md.us/Website/ About/PublicInfo/NewsEvents/NewsDetail.asp
xewsID=292
http://www.energy.gov/recovery/documents/Federal Reporting Recipient Informati
on.xls
http://www.recovery.gov/Transparency/RecipientReportedData/pages/RecipientProje
ctSummary508.aspx? AwardldSur=107012& AwardType=Grants
http://www.recovery.gov/Pages/TextViewProjSummary.aspx?data=recipientAwardsL
ist&State=MD&A gency=89& Award Type=CGL&DUNS=028492598 &PageNumber
=1

http://www1.eere.energy.gov/buildings/betterbuildings/maryland.html
http://webapp.psc.state.md.us/Intranet/CaseNum/NewIndex3 VOpenFile.cfm?filepat
h=%5C%5CColdfusion%5CEW orkingGroups%SCDRDG%5C%5CDHCD%20Weat
herization%20psc%20full%20presentation%20novemebr%202010.ppt
http://www.gov.state.md.us/pressreleases/100421.asp

" "DHCD Receives 2009 Environmental Excellence Award." September 29, 2009.
http://www.hed.ca.gov/USDOT Award.pdf
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Energy-16: Energy Efficiency for Affordable Housing
Lead Agency: DHCD

Program Description

Energy efficiency can be defined as using a particular technology that requires less
energy to perform the same function. Energy efficiency is recognized as a cost effective
way to achieve meaningful GHG reductions. The additional costs of efficiency upgrades
are often offset by lower utility bills, making energy efficiency essential to affordable
housing.

Through various programs, DHCD works with other government agencies to incorporate
energy efficiency into affordable rental housing developments and eligible low-income
households. DHCD supports education and training on the benefits of energy efficiency
in affordable rental housing which in turn promotes energy efficiency improvements and
rental housing preservation efforts. DHCD also assists eligible low-income households
with the installation of energy conservation materials in their dwelling units and energy
audits/studies to determine the appropriate energy efficiencies for a building.

DHCD provides outreach and public education, performance contracting/shared savings
arrangements, technical support resources for implementation, incentives for energy
tracking and benchmarking, and public recognition programs. DHCD works with other
agencies to support energy audits and energy efficiency retrofits in residential and
commercial buildings, develop and implement advanced building codes and inspections,
and create financial incentive programs for energy efficiency improvements through
funding sources such as the Energy Efficiency and Conservation Block Grant program of
the American Recovery and Reinvestment Act of 2009.

Estimated GHG Emission Reductions in 2020

By 2020, the potential emission reductions from this program are estimated to be
0.04 MMtCO.e.

Figure C-28. Low and High GHG Benefits for Energy-16

Low Estimate 0.03 MMtCO»e MDE Quantification Below

High Estimate 0.04 MMtCO,e MDE Quantification Below

Low and High Estimates — MDE Quantification

The American Recovery and Reinvestment Act of 2009 appropriated funding for the U.S.
Department of Energy to award grants under the Weatherization Assistance Program.
The purpose of the program was to increase the energy efficiency of residences owned or
occupied by low income persons; the priority population included persons who are
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particularly vulnerable such as the elderly, persons with disabilities, families with
children, high residential energy users, and households with high-energy burden.

A total of $61.4 million was awarded to Maryland. Of this, approximately $10 million
was allocated to training and technical assistance; $46.7 million for
weatherization/retrofit efforts; and the remaining for supporting expenses such as
software acquisition, weatherization tactics and auditor classes, and vehicle purchase.
Overall, the grant was to be used to scale up existing weatherization efforts in Maryland,
create jobs, reduce GHG emissions, and reduce expenses for Maryland’s low income
families; this program is not available to commercial properties. Based on U.S.
Department of Energy projections, an estimated 6,850 residences would be weatherized,
with an annual reduction in gas consumption of 32 percent.

Available information on the details of the Weatherization Assistance Program, including
distribution of the grant money, is summarized in the figure below. Within the web page
the amount spent to date by each recipient is tabulated; however, details on what has in
fact been completed could not be located. Since there was limited detailed information
on what weatherization/retrofit was in fact performed, but general statements regarding
the cost per weatherization/retrofit, this value was chosen as the main variable within the
calculations. Since limited details on how the money was being spent were identified, it
was not possible to confirm the cost per property, the number of properties, and the
reduction in natural gas usage. Therefore, the main assumptions are that the values that
were identified in supporting documentation, and used in the calculations, are reflective
of true conditions.
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Figure C-29. Summary of Funding Available to Maryland from the
Weatherization Assistance Program

Training
and

Award Technical
Award Recipient Amount Assistance | Weatherization
Allegany County human resources $1,879,175 $319,460 $1,559,715
Baltimore, City of $15,713,551 | $2,671,304 $13,042,247
Carroll County $917,052 $155,899 $761,153
Cecil County $810,808 $137,837 $672,971
Frederick, City of $1,468,005 $249,561 $1,218,444

Community Assistance Network, Inc | $3,802,661 $646,452 $3,156,209
Diversified Housing Development,

Inc. $1,800,000 $306,000 $1,494,000
Dorchester County $626,279 $106,467 $519,812
Garrett County $1,276,403 $216,989 $1,059,414
Howard County $1,140,723 $193,923 $946,800
Maryland Energy Conservation, Inc. $7,804,227 | $1,326,719 $6,477,508
Montgomery County $5,479,944 $931,590 $4,548,354
Prince George's County $2,100,000 $357,000 $1,743,000
Shore Up, Inc. $3,042,015 $517,143 $2,524,872
Southern Maryland Tri-County

Community $2,258,223 $383,898 $1,874,325
Timothy Jerome Kenny $3,831,986 $651,438 $3,180,548
Upper Shore Aging, Inc. $1,582,776 $269,072 $1,313,704
Washington County $733,968 $124,775 $609,193

TOTAL | $56,267,796 | $9,565,525 $46,702,271

Overall, the calculations are very simple, and use as a basis the cost per retrofit per
property. In the figure above, a total value of $46,702,271 was calculated to be available
for weatherization/retrofit activities in Maryland. A review of available documentation
from DHCD and U.S. Department of Energy provided two estimated costs for the
weatherization of a single property, $5,268 per property and $6,500 per property
respectively. Therefore, there are two scenarios:
e Total grant:  $46,702,271
= Lower boundary - $6,500 per property
= Upper boundary - $5,268 per property

Applying these values, applicable standards, and appropriate conversation values, the
reduction in GHG emissions can be calculated. Both scenarios utilize the same

methodology. An example for one of the scenarios is provided here:

=  Upper boundary - $5,268 per property
(Total grant) / (cost per property) = Number of properties retrofitted
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($46,702,271) / (85, 268 per property retrofit) = 8,865 retrofits

= The following values are given:
= 32 percent reduction in natural gas usage
= 87.1 MMBtu per property, average current residential usage, annual

(Number of retrofits)*(current energy use/property)*(% reduction) = energy savings
(8,865 retrofits)*(87.1 MMBtu/property)*(32% reduction) = 247,093 MMBtu savings

= The MMBHtu value is converted to million metric tons of GHG using conversion
factors provided by MDE. The calculations and the final values are summarized in
Figure 30.

Figure C-30. Low and High GHG Benefit Estimate
LOW Estimate
$6,500 cost per retrofit
7185 number of retrofits
0.0207 million metric ton GHG saved/not emitted, 2012
0.0311 million metric ton GHG saved/not emitted, 2015
0.0311 million metric ton GHG saved/not emitted, 2020

HIGH Estimate
$5,268 cost per retrofit
8865 number of retrofits
0.0256 million metric ton GHG saved/not emitted, 2012
0.0383 million metric ton GHG saved/not emitted, 2015
0.0383 million metric ton GHG saved/not emitted, 2020

Other Environmental Benefits

Energy upgrades and sustainable development lead to an increase in air and water quality.

Economic Benefits, Job Creation and Job Protection

The job creation and protection analysis is under development and is expected to be
completed by May 2011. Governor O'Malley stated on April 21, 2010, that "this
increased investment means the creation of up to 5,400 jobs to benefit Maryland's
economy as well the significant impact of helping 4,000 families who own or rent
homes."® For example, the construction of the University of Baltimore’s new John

and Frances Angelos Law Center is expected to generate 1,231 jobs.®'

% DHCD. "Maryland to Receive $20 Million as Part of U.S. Department of Energy's Retrofit Ramp-Up
Initiative." April 21, 2010.
http://www.dhcd.maryland.gov/Website/About/PublicInfo/NewsEvents/NewsDetail.aspx 7newsID=264

1 DGS. "Maryland Green Building Council 2010 Annual Report." November 1, 2010.
http://www.msa.md.gov/megafile/msa/speccol/sc5300/s¢5339/000113/013000/013268/unrestricted/201100
86e.pdf
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The economic analysis is underway and expected to be complete in mid-2011. On April
21, 2010, Governor O'Malley also stated that "this initiative also assists small businesses
and communities to save money and energy by improving energy efficiency in their
workplaces. More importantly, this will stimulate private investment which will ensure
the sustainability of these programs and help expand Maryland's burgeoning green
workforce." *

Analyses for the economic benefits, job creation and job protection in Maryland from this
program is included in Chapter 7 of this plan.

Implementation

The Green Grant Program is part of DHCD’s larger affordable rental housing
preservation initiative funded in part by the John D. and Catherine T. MacArthur
Foundation, known as the Maryland Base Realignment and Closure Preservation
Initiative. The MacArthur Foundation’s support for this initiative is part of their Window
of Opportunity campaign, a $150 million, 10-year effort to preserve affordable rental
homes across the nation. ** Maryland is one of twelve states and cities to have been
awarded funding under Window of Opportunity.

Through the Green Grant Rental Housing Preservation Program, DHCD promotes energy
efficiency in affordable rental housing developments in eight counties (Anne Arundel,
Baltimore, Cecil, Frederick, Harford, Howard, Prince George's and St. Mary's) affected
by the federal Base Realignment and Closure process. In partnership with MEA, the
Green Grant program reimburses eligible applicants for costs associated with energy
audits for multi-family rental housing or for the U.S. Green Building Council’s LEED
accreditation and training. The Green Grant funding comes in the form of a $75,000 grant
from the MacArthur Foundation, and matching funds of $200,000 from MEA.* These
are grant funds to reimburse applicants for costs incurred. Eligible applicants can receive
funding for energy audits or LEED training. All property owners or individuals who
receive funding are required to complete a survey at the completion of the energy audit or
training, as appropriate.

The Green Grant Program is one of five programs established under the Maryland Base
Realignment and Closure Preservation Initiative, with the other four including: 1) a
revolving loan fund for preservation of affordable rental housing in eight Base
Realignment and Closure counties ($4 million), 2) data analysis and assessment to better
identify and target preservation activities ($250,000), 3) education and outreach efforts
aimed at affordable rental property owners ($125,000), and 4) a preservation compact

2 DHCD. "Maryland to Receive $20 Million as Part of U.S. Department of Energy's Retrofit Ramp-Up
Initiative." April 21, 2010.
http://www.dhcd.maryland.gov/Website/About/PublicInfo/NewsEvents/NewsDetail.aspx?newsID=264
% DHCD. "Rental Housing Preservation Program - MD-BRAC - Green Grant."
gttp://WWW.mdhousing.org/Website/programs/RHPP/Default.aspx.

Ibid.
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designed to streamline loan documents and underwriting procedures for affordable rental
projects ($50,000).%

DHCD implements other programs that focus on energy efficiency improvements and
affordable housing preservation efforts. DHCD operates the federally-funded
Weatherization Assistance Program, which helps eligible low income households with
the installation of energy conservation materials in their dwelling units. DHCD
Multifamily Rental Housing programs provide incentives for sustainable development
through its competitive awarding of federal Low Income Housing Tax Credits.

Funding from MEA supported the Multifamily Energy Efficiency and Housing
Affordability program. MEA program funding of $9.5 million, originating from the
American Reinvestment and Recovery Act of 2009 funding and the Strategic Energy
Investment Fund, complements DHCD's Multifamily Energy Efficiency and Housing
Affordability program and the Green Grant under the Maryland Base Realignment and
Closure Preservation Initiative. The program provides grants for the purchase and
installation of energy efficiency improvements, and/or renewable energy improvements
in affordable multifamily rental housing developments. These grants may be used to pay
for energy efficiency items included in the DHCD Development Quality Standards,
including, but not limited to: HVAC systems, insulation, windows, draft stopping and
duct sealing, appliances and fixtures, and renewable energy generation, and water heating
equipment. The maximum grant is $500,000 per project or $2,500 per rental housing unit,
whichever is less. Priority in awarding grants is given to projects that have received or are
in the pipeline to receive funding, with all funds needing to be expended by April, 2012.

Through the American Recovery and Reinvestment Act, Maryland received
approximately $52 million in funding for the U.S. Department of Energy's Energy
Efficiency and Conservation Block Grant program. The ten largest Maryland counties
and ten largest municipalities, based on population, are eligible to receive Energy
Efficiency and Conservation Block Grant grants directly from the federal government.
MEA received approximately $9.6 million in Energy Efficiency and Conservation Block
Grant funds for projects to be implemented in the remaining Maryland counties and
municipalities not eligible to receive direct federal grants.

Supporting Laws and Regulations

e Energy Independence and Security Act of 2007 Title III (Appliance and Lighting
Efficiency) and Title IV (Energy Savings in Building and Industry).

The Sustainable Communities Act of 2010 (House Bill 475)

Greywater Recycling (House Bill 224)

Green Building Council (House Bill 154/Senate Bill 212)

Baltimore City Building Code, Chapter 37 establishes a green building program

% DHCD. "Maryland Announces Opening of "Green Grant" Energy Efficiency Program." September 2,
20009.
http://www.dhcd.maryland.gov/website/About/PublicInfo/NewsEvents/newsDetail.aspx?newsID=226
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e Maryland's Greenhouse Gas Emissions Reduction Act of 2009

Suggested Laws and Regulations

Develop finance models for State public benefit fund programs to support energy
efficiency improvements for new and existing construction. As part of this effort, focus
on performance-based programs that provide incentives targeted to developers.

Links to Supporting Documentation

WAP http://www.dhcd.state.md.us/Website/programs/wap/Default.aspx

LIHTC http://www.dhcd.state.md.us/Website/Housing/BuildDevelop.aspx

MEEHA http://www.dhcd.state.md.us/Website/programs/MEEHA/Default.aspx
Available information on the details of the WAP program:
http://www.recovery.gov/Transparency/RecipientReportedData/pages/RecipientProje
ctSummary508.aspx? AwardldSur=30595&AwardType=Grants

US Department of Energy, WAP, ARRA 2009:

http://www]1 .eere.energy.gov/wip/pdfs/wx_recovery fact sheet.pdf

DHCD Presentation:

http://webapp.psc.state.md.us/Intranet/CaseNum/NewIndex3 VOpenFile.cfm?filepat
h=%5C%5CColdfusion%S5CEW orkingGroups%5SCDRDG%5C%S5CDHCD%20Weat
herization%20psc%?20full%20presentation%20novemebr%202010.ppt

US Department of Energy, Source for $6,500/unit:
http://www1.eere.energy.gov/wip/weatherization.html
http://www.energy.gov/recovery/data.htm

http://www.energy.gov/recovery/md.htm
http://www.energy.gov/recovery/documents/Recovery Act Memo Maryland.pdf
http://www.dhcd.state.md.us/ARRA/WAP.aspx

http://www]1 .eere.energy.gov/wip/wap.html

Sub-Appendix C-2: Transportation
Programs

Transportation-1: Maryland Clean Cars Program

Lead Agency: MDE

Program Description
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In Maryland, motor vehicles account for approximately 30 percent of all GHG emissions.
Vehicles sold in the U.S. must be certified through one of two certification programs: the
Tier 2 federal program or the California Clean Car Program. The California Clean Car
Program was the first and only program in the country to regulate GHG emissions from
motor vehicles. This program establishes a fleet-wide average GHG standard. Each
vehicle manufacturer demonstrates compliance with the fleet-wide average by sales-
weighting the specific emission levels to which each vehicle is certified. These fleet
average GHG requirements apply to vehicles up to 10,000 pounds, including vehicles
such as passenger cars, sport utility vehicles, and light duty trucks.

Section 177 of the federal Clean Air Act authorizes other provides states the ability to
adopt the California Clean Car Program in lieu of the federal program. The Maryland
Clean Cars Act of 2007 required MDE to adopt regulations implementing the California
Clean Car Program. Implementation of the program began with model year 2011
vehicles. In addition to Maryland, thirteen other states (California, New York,
Massachusetts, Maine, Rhode Island, Connecticut, Vermont, Pennsylvania, New Jersey,
Arizona, New Mexico, Oregon, and Washington) have also adopted and implemented the
California Clean Car Program.

On May 7, 2010, EPA and the National Highway Traffic Safety Administration finalized
new national GHG and fuel economy standards for passenger vehicles and light-duty
trucks. The standards were finalized on May 7, 2010. These new standards will be
phased in beginning in model year 2012 and, when fully implemented in model year
2016, will attain the same fuel economy and GHG reductions as the California Clean Car
Program. This action brings both the federal standards and California standards into
harmony, effectively creating one national standard.

In 2010, California began working on its next generation clean car program which would
become effective for model year 2014 through 2025 vehicles. On May 21, 2010,
President Obama also directed the National Highway Transportation Safety
Administration and EPA to begin a process for evaluating and setting standards to
improve fuel efficiency and reduce GHG emissions for passenger cars and light duty
trucks built in model years 2017 and later. The federal agencies will work closely with
the California Air Resources Board in developing new standards.

The National Highway Transportation Safety Administration and EPA, working with the
California Air Resources Board, are currently meeting with stakeholders to gather
information necessary to set aggressive light-duty vehicle standards for model year 2017
and beyond. The September 1, 2010 Notice of Intent described key elements of the
program that the National Highway Transportation Safety Administration and EPA
intend to propose in a future joint rulemaking, and identified potential standards that
could be practically implemented nationally for the 2017 through 2025 model years and a
schedule for setting standards as expeditiously as possible to provide sufficient lead time.
The National Highway Transportation Safety Administration, EPA, and the California
Air Resources Board are expecting to release the proposal in the September 2011
timeframe.
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This joint program will achieve substantial annual progress in reducing transportation
sector GHG emissions and fossil fuel consumption. Additionally, the program will
encourage continuous technological innovation through performance-based standards,
and will stimulate increases in the use of electric, hybrid, and other vehicles utilizing
cutting edge technologies.

Estimated Greenhouse Gas Emission Reductions in 2020

The following programs have significant overlap between them with respect to
implementation and GHG emission reductions:

Transportation-1: Maryland Clean Cars Program
Transportation-10: Transportation Technology Initiatives
Transportation-17: Renewable Fuel Standard
Transportation-18: Corporate Average Fuel Economy

For this reason, MDE aggregated the potential 2020 benefits from these programs under
one emission benefit estimate. Refer to Transportation-10: Transportation Technology
Initiatives for the description and data regarding the methodologies used to quantify these
four programs.

Other Environmental Benefits

The Maryland Clean Cars Program is also designed to reduce emissions of the ozone
precursor pollutants, nitrogen oxides and volatile organic carbons and to also reduce
emission of air toxics.*® To ensure that specific emission levels are achieved on a fleet-
wide basis, the Maryland Clean Cars Program also sets a fleet-wide average standard for
these criteria pollutants.  Compliance with this fleet-wide average standard is
demonstrated by each vehicle manufacturer by sales-weighting the specific emissions
levels to which each individual vehicle is certified. Additionally, the Maryland Clean
Cars Program also has a zero emission vehicle component, which requires manufacturers
to produce zero (or near zero) emission vehicles. This technology forcing component of
the Maryland Clean Cars Program has facilitated the development of advanced
technology vehicles such as hybrid and fuel cell vehicles.

Nitrogen oxide emission reductions will help Maryland meet air quality standards for
ground level ozone and fine particulate matter. They will also significantly help
Maryland reduce nitrogen pollution in the Chesapeake Bay. By 2030, nitrogen oxide
emission is expected to reduce by 7.1 tons per day.

% For purposes of this document and the Maryland Clean Cars Program, the terms volatile organic carbon
and non-methane organic gases are used interchangeably. When referencing the California regulations or
standards, non-methane organic gas is used since it is the terminology used in those regulations. When
referencing benefits, volatile organic carbon is used for consistency with the MDE modeling.
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Volatile organic carbon emission reductions will help Maryland meet air quality
standards for ground level ozone. By 2030, volatile organic carbon emission is expected
to reduce by 4.8 tons per day.

The Maryland Clean Cars Program will also reduce emissions of air toxics like benzene,

1-3 butadiene, and acetaldehyde. By 2030, air toxics emissions could be reduced by
69.5, 8.9, and 15.7 tons per day, respectively.

Economic Benefits, Job Creation and Job Protection

This program requires automobile manufacturers to produce cleaner, more fuel efficient
vehicles. The clean vehicle technologies itself can create jobs in research and
development and clean fuel auto and auto parts manufacturing sectors. Baum and Luria
(2010) estimated that the supply of clean and fuel-efficient vehicles to the U.S. market
alone would create as high as 190,000 jobs by 2020. The domestic job creations could
vary from 50,000 to 150,000 jobs, depending on the assumptions on domestic
manufacturing incentives. Also, according to this study, about 40 percent of the job
creation will be in the auto sector, the remaining will be in service sectors and the broader
manufacturing sectors in the supply chain. In the past, the requirement for new, federal
motor vehicle standards has not resulted in the start-up of automobile production facilities
in the State. However, this program may have minimal impact on job creation in the
ancillary parts, components, and services areas in Maryland.

This program will promote and increase the availability of new, fuel efficient vehicles
which in turn will lead to consumer savings due to lower fuel expenditures. Lower fuel
expenditures provide consumers with additional income (which could increase if fuel
prices increase) to spend in other areas of the economy. The Ceres Report (2011) shows
that the gross economic output in the US, under a 5 percent scenario, will increase by
$26.6 billion dollars, and create 603,000 jobs. The report also shows that personal income
will increase by $17.6 billion dollars while tax revenues will increase by $15.8 billion
dollars. Light-duty vehicle prices are expected to increase in the 5 percent scenario by
about $2,184 per vehicle. However, the additional cost of the vehicles is less than the fuel
saving generated by higher fuel economy. The re-spending of these savings will generate
strong multiplier effects in the economy.

For Maryland, large proportion of the transportation fuel consumption is import-
dependent. In contrast, the savings from fuel cost reductions tend to be spent on goods
and services that are less import-dependent and have a larger share to be produced and
provided within the State. The increased in-state spending shares will in turn create
stronger multiplier effects compared with the spending on the conventional fossil fuel
production and supply sectors.

According to the IMPLAN 2009 Maryland Input-Output data, $1 million in spending on
transportation fuels (i.e., final demand increase in the Petroleum Product Manufacturing
sector) would result in a total output impact of $1.36 million, or a multiplier effect of
1.36. The spending of this same amount on the typical bundle of goods and services
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would result in a total output impact of $1.77 million, or a multiplier effect of 1.77. In
other words, when $1 million of spending is shifted from transportation fuels to other
goods and services, the net stimulus effect to the State is $0.41 million in terms of gross
output.

There are discussions regarding the possible “rebound effect” in the energy efficiency
literature, which refers to the increased energy consumption (or more driving) given the
reduced cost of energy and increased income (Greening et al., 2000; Small and Dender,
2007). However, this effect appears to be modest in California--about 10 percent of the
total reduced transportation fuel consumptions (Roland-Holst, 2011).

The major economic benefit stemming from fuel efficiency and clean car programs are
the fuel cost savings to households and businesses. These savings will increase the
purchasing power of households and reduce the production cost of business, and thus
increase general spending and investment in other goods and services. Comparatively
speaking, the fossil fuel supply sectors are among the least labor-intensive sectors in the
economy.

For example, based on the 2009 IMPLAN Input-Output table of Maryland, the
employment per $1 million of output of the Oil & Gas Extraction sector is 4.4 jobs, and
of the Petroleum Product Mfg sector is 0.54 jobs, compared with an economy-wide labor-
intensity of 7.4 jobs per million dollars of output. In addition, nearly 90 percent of the
household spending in Maryland is in wholesale and retail trade, financial, and service
sectors, which in aggregate have an employment-intensity of 8.3 jobs per million dollars
of output.

Further analyses for the economic benefits, job creation and job protection in Maryland
from this program is included in Chapter 7 of this plan.

Implementation

This program has been implemented through regulations adopted by MDE into the Code
of Maryland Regulations through Incorporation by Reference. The requirements are fully
enforceable, and MDE is enforcing these regulations just as it enforces all its regulations.

Supporting L.aws and Regulations

e Maryland Clean Cars Act of 2007

Links to Supporting Documentation

e Baum, A. and Luria, D. 2010. Driving Growth: How Clean Cars and Climate
Policy Can Create Jobs. Report for the Natural Resources Defense Council, and
Center for American Progress.
http://www.americanprogress.org/issues/2010/03/driving_growth.html.
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e Greening, L.A., Greene, D.L., and Difiglio, C. 2000. “Energy Efficiency and
Consumption—the Rebound Effect—a Survey,” Energy Policy 28(6-7): 389-401.

e Roland-Holst, D. 2011. Driving California’s Economy: How Fuel Economy and
Emissions Standards Will Impact Economic Growth and Job Creation. Next 10
Report. http://www.nextl0.org/next10/publications/vehicle efficiency.html.

e Small, K.A. and Dender, K.V. 2007. “Fuel Efficiency and Motor Vehicle Travel:
The Declining Rebound Effect,” Energy Journal 28(1): 25-52.

e Sullivan, M.R. 2009. Dollars and Sense: The Economic Impacts of Bringing Clean
Cars, Light-Duty Trucks & SUVs to Minnesota. Environment Minnesota Research &
Policy Center Report. http://www.environmentminnesota.org/reports/global-
warming/global-warming/dollars--sense-the-economic-impacts-of-bringing-clean-
cars-light-duty-trucks-and-suvs-to-minnesota.

Transportation-2: National Fuel Efficiency & Emission
Standards for Medium- and Heavy- Duty Trucks

Lead Agency: MDE

Program Description

The National Fuel Efficiency & Emission Standards for Medium- and Heavy- Duty
Trucks program is the first program ever designed to reduce GHG emissions and improve
fuel efficiency for medium- and heavy-duty vehicles. The program represents
collaboration between EPA and the National Highway Traffic Safety Administration in
response to President Obama’s Presidential Memorandum issued in May of 2010.
Medium- and heavy-duty vehicles make up the transportation segment’s second largest
contributor to oil consumption and GHG emissions.

EPA and the U.S. Department of Transportation are each proposing complementary
standards under their respective authority covering model years 2014-2018. EPA and the
National Highway Transportation Safety Administration are proposing emission
standards for carbon dioxide and fuel consumption standards, respectively, for the
following regulatory categories: Combination tractors, heavy-duty pickup trucks and
vans, and vocational vehicles. EPA will propose standards for air conditioning related
emissions of hydrofluorocarbons from pickups, vans and tractors, as well as nitrous oxide
and methane standards applicable to all heavy-duty engines, pickups and vans. EPA is
also proposing to include recreational on-highway vehicles in its rulemaking while the
National Highway Transportation Safety Administration is not including them. For this
proposal the heavy-duty fleet includes all onroad vehicles rated at 8,500 lbs or more,
except those covered by the current GHG emissions and federal Corporate Average Fuel
Economy standards for model years 2012-2016.

The proposed standards cover not only engines but also the complete vehicle. In order to
account for the fact that many of these vehicles carry payloads of goods and equipment,
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the regulations has proposed two types of standard metrics: payload-dependent gram per
mile standards for pickups and vans, and gram per ton-mile standards for vocational
vehicles and combination tractors.

The proposed regulations set phase in standards for vehicle manufacturers similar to the
national GHG standards. This program takes a sales-weighted approach to averaging the
emissions from each model in order to determine a manufacturer’s fleet wide average.
The program also provides flexibility to manufacturers to meet the standards. The
primary flexibility provision is an engine and vehicle averaging, banking, and trading
program. These programs would allow for emission and/or fuel consumption credits to be
averaged, banked, or traded within each regulatory subcategory, but not across
categories. EPA 1is also proposing to allow engine manufacturers to use carbon dioxide
credits to offset methane or nitrous oxide emissions that exceed the applicable standards.
In addition, the agencies are proposing three additional credit opportunities. The first is
an early credit option for improvements in excess of a proposed standard prior to the
model year it becomes effective. The second is a credit to promote implementation of
advanced technologies, such as hybrids, and electric vehicles. The third credit applies to
new and innovative technologies that reduce carbon dioxide emissions and fuel
consumption, but for which the benefits are not captured over the test procedures used to
determine compliance with the standards (i.e., off-cycle).

Estimated Greenhouse Gas Emission Reductions in 2020

By 2020, the potential emission reductions from this program are estimated to be
0.88 MMtCO,e.

Because this is a relatively recent initiative, and the full benefits of the effort depend on
the turnover of the mobile fleet, significant additional reductions of GHGs are expected

by 2030 and 2050.

By 2030 and 2050, the GHG reductions increase to 1.13 and 1.6 MMtCO;e respectively.
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Figure C-31. Low and High GHG Benefits for Transportation-2

Low Estimate 0.63 MMtCOse MDE Quantification Below
) . MDOT Quantification
High Estimate 0.88 MMtCO,e Appendix D

Low Estimate — MDE Quantification

The methodology used to assess the benefits of this program relied on projected fuel sales
as the primary basis for developing the GHG estimates. For the baseline future, total fuel
sales were allocated to specific vehicle classes and model years using baseline fuel
consumption estimates from EPA's MOBILE6.2 emission factor model in conjunction
with fleet characterization data expressed as vehicle age distributions, vehicle sales
fraction, vehicle mileage accumulation rates and vehicle class-specific VMT fractions,
each developed locally for Maryland or derived from the MOBILE6.2 emission factor
model (in the absence of local data). All locality specific data were provided by MDE.
These same fleet characterization data in conjunction with the fuel consumption impacts
estimated for this specific medium and heavy-duty program were used to estimate the
overall change in GHG emissions. This "top down" fuel consumption approach
is different than the "bottom-up" approach that relies on models such as MOBILE6.2 or
MOVES. The full details of this analysis can be found in the supporting documentation
which is available upon request.

Other Environmental Benefits

While this program specifically focuses on GHG emissions, the resulting fuel economy
improvement will undoubtedly improve other mobile emissions from medium- and
heavy-duty vehicles. It can be expected, but has not been quantified, that the decrease in
fuel use will decrease the emissions of ozone precursor pollutants, nitrogen oxides and
volatile organic carbons, as well particulate matter emissions.

Nitrogen oxide emission reductions will help Maryland meet air quality standards for
ground level ozone and fine particulate matter. They will also significantly help

Maryland reduce nitrogen pollution in the Chesapeake Bay.

Volatile organic carbon compound emission reductions will help Maryland meet air
quality standards for ground level ozone.

Particulate matter emission reductions will help Maryland meet air quality standards for
fine particulate matter.

Economic Benefits, Job Creation and Job Protection

The major economic benefit stemming from fuel efficiency and clean car programs are
the fuel cost savings to households and businesses. These savings will increase the
purchasing power of households and reduce the production cost of business, and thus
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increase general spending and investment in other goods and services. Comparatively
speaking, the fossil fuel supply sectors are among the least labor-intensive sectors in the
economy. For example, based on the 2009 IMPLAN Input-Output table of Maryland, the
employment per $1 million of output of the oil & gas extraction sector is 4.4 jobs, and of
the petroleum product manufacturing sector is 0.54 jobs, compared with an economy-
wide labor-intensity of 7.4 jobs per million dollars of output. In addition, nearly 90
percent of the household spending in Maryland goes to the wholesale and retail trade,
financial, and service sectors, which in aggregate have an employment-intensity of 8.3
jobs per million dollars of output.

A study by MRG & Associates using the IMPLAN input-output model estimated that the
net job gains of the National Blueprint Heavy Duty Truck Transportation Scenario by
Union of Concerned Scientists (Cleetus et al., 2009) can reach 63,380 and 123,540 jobs
in the Year 2020 and Year 2030, respectively (Goldberg, 2010). From a sectoral
perspective, nearly half of the job increase takes place in the Services sector; another 20
percent occurs in the manufacturing and retail sectors. The major job losses take place in
the Oil & Gas Extraction and Wholesale Trade sector.

This program requires affected vehicle manufacturers to produce cleaner, more fuel
efficient vehicles across the U.S. not just in Maryland. In the past, the requirement for
new, federal emissions standards for these types of vehicles has not resulted in the start-
up of production facilities in the State. However, this program may have minimal impact
on job creation in the ancillary parts, components, and services areas in Maryland.

This program will promote and increase the availability of new, fuel efficient vehicles
which in turn will lead to consumer savings due to lower fuel expenditures. Lower fuel
expenditures provide consumers with additional income (which could increase if fuel
prices increase) to spend in other areas of the economy.

Based on the 2009 IMPLAN input-output data for Maryland, the output multiplier effects
of consumer spending in typical bundle of goods and services are higher than multiplier
effects of the spending in transportation fuels. In essential, when $1 million spending is
shifted from transportation fuels to other goods and services, the net stimulus effect to the
State is $0.41 million in terms of gross output.

Different from the light-duty vehicles, a large portion of the medium- and heavy-duty
vehicles are owned by businesses. For the commercial and industrial sectors, the heavy-
duty vehicle fuel cost savings will lead to production cost decrease. For example, for
trucking companies, fuel cost savings will lead to reductions in the prices of trucking
services. Consumer will then enjoy additional savings stemming from the decreased
shipping costs of goods and commodities.

There are discussions in the energy efficiency literature with respect to the possible
“rebound effect”, which refers to the increased energy consumption (or more driving)
given the reduced cost of energy and the price of trucking services (Greening et al., 2000;
Small and Dender, 2007). A study focusing on single unit (Class 4-7) and Class 8 trucks
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shows that the rebound effect ranges between 13 percent and 22 percent in the short run
for the single unit at the national level. In the long run, this effect can increase to 28
percent to 45 percent for single unit. The long run rebound effect for the Class 8 trucks is
estimated to be 12 percent to 14 percent. (EPA and National Highway Transportation
Safety Administration, 2010).

The MRG & Associates study estimated that the national gross domestic product gains of
the National Blueprint Heavy Duty Truck Transportation Scenario by Union of
Concerned Scientists (Cleetus et al., 2009) can reach $4.2 billion and $10.4 billion in the
Year 2020 and Year 2030, respectively (Goldberg, 2010). The economic impact results
are sensitive to the assumptions on the incremental costs of the advanced and fuel-
efficient trucks and technologies, as well as the price of fuels. From a sectoral
perspective, the biggest gross domestic product increase takes place in the services,
manufacturing, and insurance/real estate, and finance sectors. The oil & gas extraction
sector will experience the largest negative impacts, followed by the wholesale trade
sector.

Further analyses for the economic benetfits, job creation and job protection in Maryland
from this program is included in Chapter 7 of this plan.

Implementation

The federal regulations for implementation of this program have not yet been adopted.
EPA and the National Highway Transportation Safety Administration issued a proposed
rulemaking on November 30", 2010. A final rulemaking was published in the Federal
Register on September 15, 2011. The program will be federally enforced jointly by EPA
and the National Highway Transportation Safety Administration similar to the way the
light-duty National GHG Emissions Standards will be enforced. MDE will not have to
adopt regulations to implement this program.

Supporting L.aws and Regulations

e C(Clean Air Act
e Energy Independence and Security Act of 2007

Links to Supporting Documentation

e http://www.epa.gov/oms/climate/regulations/420t10901.htm

e C(leetus, R., S. Clemmer, and D. Friedman. 2009. Climate 2030: A national blueprint
for a clean energy economy. Cambridge, MA: Union of Concerned Scientists.

e EPA and National Highway Traffic Safety Administration. 2010. Draft Regulatory
Impact Analysis: Proposed Rulemaking to Establish Greenhouse Gas Emissions
Standards and Fuel Efficiency Standards for Medium- and Heavy-Duty Engines and
Vehicles (http://www.epa.gov/otag/climate/regulations/420d10901.pdf).
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e Goldberg, M. 2010. National Heavy Duty Truck Transportation Efficiency
Macroeconomic Impact Analysis. MRG & Associates report prepared for the Union
of Concerned Scientists.

e Motor Vehicle Greenhouse Gas Emissions, An Analysis of Emission Reductions Due
to Greenhouse Gas and Corporate Average Fuel Economy (CAFE) Standards, Final
Report, Meszler Engineering Services, May 27, 2011.

Transportation-3: Clean Fuels Standard
Lead Agency: MDE

Program Description

The Clean Fuels Standard program is a cooperative effort being undertaken by eleven
Northeast and Mid-Atlantic states to design and implement a regional low carbon fuel
standard to reduce the carbon intensity of transportation fuels. The Clean Fuels Standard
is a collaboration of commissioners from both the environmental and energy agencies and
is modeled after the successful RGGI program. This regional program is being pursued
by the following eleven Northeast and Mid-Atlantic states: Connecticut, Delaware,
Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New York,
Pennsylvania, Rhode Island and Vermont.

Transportation fuels account for approximately one-third of GHG emissions from the
Northeast and Mid-Atlantic states. A clean fuel standard is designed to reduce the GHG
emissions from these fuels. This program would be a market-based program to address
the carbon content of fuels by lowering their carbon intensity through the use of low-
carbon fuel alternatives. Carbon intensity is defined as the amount of GHGs released per
unit of energy produced by the fuel over its full lifecycle. By analyzing the amount of
GHG emissions released during the fuels’ full lifecycle, including production, transport,
and consumption, the fuels can be measured and compared with respect to their carbon
intensity. The nation’s first clean fuel standard was initiated by California in 2007, and
similar programs are being considered in Oregon, Washington, and ten Midwestern
states.

The Clean Fuels Standard program would require regional fuel suppliers to demonstrate
that the average carbon intensity of fuels used in the region is reduced over time. A
credit trading system could provide opportunities to control costs by allowing a supplier
to purchase credits from low carbon fuel producers and average them with higher carbon
fuels delivered to customers. Rather than imposing restrictions on specific fuel types,
this approach allows fuel providers to choose among different fuels, based on cost
effectiveness and environmental impact, in order to meet the carbon intensity reduction
target set by the program. This program would allow the fuel industry flexibility to
determine when and where new infrastructure can be introduced most efficiently, such as
the use of electric vehicles or additional supplies of liquid low carbon fuels.
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The Memorandum of Understanding signed by the eleven Northeast and Mid-Atlantic
Governors in December 2009 committed the states to conduct an economic analysis,
develop preliminary recommendations on program elements, and draft a program
framework based on this previous work. The Northeast States for Coordinated Air Use
Management is providing the technical support to the states in the development of this
program. On August 18, 2011, Northeast States for Coordinated Air Use Management,
on behalf of the 11 Northeast and Mid-Atlantic states, released a report entitled
“Economic Analysis of a Program to PromoteClean Transportation Fuels in the
Northeast/Mid-Atlantic Region”. This report describes the economic impacts of a Clean
Fuels Standard designed to reduce the carbon intensity of fuels used for transportation in
the region by 5 percent to 15 percent over the next 10 to 15 years. The report suggests
that transitioning to lower carbon fuels such as electricity, advanced biofuels and natural
gas could help reduce GHG emissions, enhance energy independence, reduce
vulnerability to price swings in imported oil, and strengthen the region’s economy.

Key findings of the report indicate that a regional Clean Fuels Standard could:

e reduce transportation-related GHG emissions by 5-9 percent by replacing
gasoline and diesel with lower carbon fuels;

e reduce gasoline and diesel use by 12-29 percent (49 billion gallons annually) in
year 10 when the program is fully implemented;

e enhance energy security by replacing transportation fuels made from imported oil
with domestic alternatives such as advanced biofuels, electricity and natural gas
(gasoline and diesel would still remain dominant fuels in the region);

e achieve net savings on transportation costs when oil prices are high, with near
parity at low oil price levels; and

e create a small but positive impact on jobs, gross regional product, and disposable
person income within the region under a wide range of possible compliance
scenarios.

Stakeholder meetings to present and discuss the findings of this analysis will be held in
Boston and Baltimore in September 2011. At these meetings, Northeast States for
Coordinated Air Use Management and state staff will present the assumptions and
findings of the economic analysis, take questions and comments on the analysis, and
discuss next steps.

This analysis suggests that a Clean Fuels Standard could reduce GHG emissions from the
transportation sector, promote a more diverse fuel mix that would diminish the region’s
reliance on imported oil, and help protect consumers from price volatility in the global oil
market. The results of the economic study indicate that the higher the price of gasoline
and diesel, the greater the savings would be for consumers. The Clean Fuels Standard
can result in economic growth and job creation under a wide range of possible market
responses to the program’s carbon intensity reduction requirements.
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Estimated GHG Emission Reductions

By 2020, the potential emission reductions from this program are estimated to be
2.42 MMtCOze.

The transportation sector accounts for one-third of total GHG emissions in the region.
The predicted reduction in transportation-related GHG emissions of 5-9 percent from a
regional Clean Fuels Standard (as identified in the regional economic analysis) could help
states achieve their statutory obligations and other commitments to reduce GHG
emissions.

Further analysis for GHG emissions reductions in Maryland from this program is under-
development.

Figure C-32. Low and High GHG Benefits for Transportation-3

Low Estimate 1.21 MMtCO,e MDOT Quagtlﬁcatlon
Appendix D

High Estimate 2.42 MMtCOze MDOT Quantification
Appendix D

Other Environmental Benefits

In addition to reducing regional GHG emissions, the Clean Fuel Standard program would
provide opportunities for greater use of low-carbon fuels in the future. Alternative fuels
that have the potential to reduce the carbon intensity of fuel include, but are not limited
to, electricity (for plug-in hybrid and electric vehicles), natural gas, hydrogen and a
variety of advanced biofuels, including those from non-food crops (such as cellulosic
ethanol). These alternative fuels have the potential to reduce emissions of other criteria
pollutants, including nitrogen dioxide, volatile organic compounds and particulate matter.

The recently released regional economic analysis indicates that a Clean Fuels Standard
could result in a more diverse and lower carbon fuel mix that includes advanced biofuels,
electricity and natural gas in addition to traditional fuel sources. Since the report assumes
nearly all of the alternatives to gasoline and diesel are to be domestically produced, a
Clean Fuels Standard could provide important energy security benefits in the northeast
and mid-Atlantic region. When a 10 percent target is achieved, cleaner fuels could
provide 13-27 percent of the energy needed to power the region’s cars and trucks. Over
the 10 year period analyzed, a Clean Fuels Standard could achieve a cumulative reduction
in gasoline and diesel use in the region of 14 to 40 billion gallons. The analysis suggests
that higher oil prices will result in a greater diversification of transportation fuels.

Nitrogen oxide emission reductions will help Maryland meet air quality standards for

ground level ozone and fine particulate matter. They will also significantly help
Maryland reduce nitrogen pollution in the Chesapeake Bay.
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Volatile organic compound emission reductions will help Maryland meet air quality
standards for ground level ozone.

Particulate matter emission reductions will help Maryland meet air quality standards for
fine particulate matter.

Economic Benefits, Job Creation and Job Protection

The regional economic analysis conducted by Northeast States for Coordinated Air Use
Management identified the following program costs and benefits, macroeconomic
impacts, and industry sector impacts:

Program Costs and Benefits

Published estimates suggest that the cost of many low carbon fuels would be less than
that of the gasoline and diesel they replace. Modeling conducted as part of this analysis
found that the cumulative net benefit to the region could be $22 to $41 billion over 10
years, not including the potential health benefits associated with improved air quality.
Assuming low oil prices, a clean fuels program could have a small net benefit or small
net cost, depending on the scenario analyzed.

Other costs and benefits:

e consumers could save money by purchasing lower carbon fuels, some of which
are expected to be less expensive than gasoline and diesel (especially if oil prices
are high);

e producers of low carbon fuels could increase revenues and profits through sales;

e regulated fuel providers would incur compliance and administration costs; and

e participating states would incur program implementation costs.

Macroeconomic Impacts

The analysis suggests that a clean fuels standard could have a positive benefit on job
growth, gross regional product, and disposable personal income. However, the
percentage changes for any of the macroeconomic metrics are very small relative to the
business as usual forecast of a $4.9 trillion regional economy in 2022. This analysis
suggests that achieving a 10 percent carbon intensity reduction target could provide the
following regional economic benefits:

High Oil Prices Low Oil Prices
Increased number of jobs (year 10) 20,000 — 50,000 9,000 — 40,000
Change-Gross Regional Product (10 year total) $17 — $29 billion $7 — $20 billion
Change-Disposable Personal Income (10 year total)$7 — $15 billion $2 — $10 billion

Impact on Industry Sectors

The analysis suggests that a Clean Fuels Standard could have direct and indirect impacts
on a range of industries. Ultilities, construction, manufacturing, forestry, agriculture, and
other sectors that supply the goods and services needed to produce and deliver alternative
fuels benefit under all scenarios. Modeling suggests that the petroleum subsector could
lose value and some jobs, but these losses represent under one-tenth to one-half of one

116



Maryland’s Plan to Reduce Greenhouse Gas Emissions, December 31, 2011 | Appendix C

percent relative to current employment levels in that sub-sector. The health care and
finance/insurance sectors accrue indirect benefits from a Clean Fuels Standard as
households retain more income from reduced spending on transportation fuels and
invested it elsewhere in the economy.

The Clean Fuels Standard program would lead to new infrastructure such as ethanol and
biodiesel production plants, blending infrastructure, and the distribution and delivery
systems of the alternative fuels (such as E-85 delivery system, compressed natural gas
fueling stations, electric vehicle charging stations) (NESCAUM, 2010). These new
infrastructure will create jobs for the construction sector and related service sectors. The
installation and maintenance of the home chargers can also be labor-intensive.

The agriculture, forestry, and waste management sectors will see increased demand for
energy crops, woody biomass, municipal solid waste, and livestock waste as feedstock
for biofuel production. As a result, large employment increase can be expected from
these sectors.

The employment impacts to the energy supply sectors are mixed. Demand in electricity
and natural gas will increase because of the increasing use of electric and compressed
natural gas vehicles, however, the traditional transportation fuel producing and supply
sectors will be negatively affected by this program. Since the majority of gasoline and
diesel consumed in Maryland is imported from outside of the State, the majority of this
dampening effect will not be borne by Maryland.

Motor vehicle and auto parts manufacturing sectors, as well as the battery manufacturing
sector will experience increased demand as a result of the needs to produce advanced
vehicles that can use alternative fuels and the devices needed in the electric powered
vehicles. However, the job creation potentials might be limited because currently the
demand of goods and services from these sectors in Maryland are largely supplied by
imports from outside of the State.

It is estimated that Oregon’s proposed low carbon fuel standards would result in overall
positive employment impacts (JFA, 2011). The study analyzed alternative scenarios in
terms of penetration rate of electric vehicles, oil price, origin of biofuels, etc. The results
show a wide range of impact on job creation, which is between 863 and 29,290 jobs by
2025. The most influential factor is the assumption on the in-state biomass availability.
Analysis on the Clean Fuel Standard policy for New York State also indicated that the
variation in the assumption on the in-state biomass supply availability can change the
overall employment impacts from slightly negative to positive. According to the JFA
(2011) study, the top sectors that are positively affected in terms of employment by this
program are construction, farm, food processing, retail trade, finance, professional and
technical services, and administrative and support services sectors.

No matter where the alternative fuels are produced, the development of delivery and

distribution infrastructure and facilities will take place in Maryland, and will stimulate
the State economy. If a large proportion of the new biofuel production capacity can also
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be built within the State, additional economic growth will be expected from the program.
Therefore, the relevant programs that encourage the introduction and penetration of the
low-carbon fuel technologies and the development of alternative fuel producing
capacities in Maryland would be important to enhance the potential economic gains to the
State (JFA, 2011).

Further analyses for the economic benefits, job creation and job protection in Maryland
from this program is included in Chapter 7 of this plan.

Implementation

This program will eventually be implemented through regulations adopted by MDE into
the Code of Maryland Regulations. The requirements would be fully enforceable, and
MDE will enforce the regulations just as it enforces all its regulations.

Supporting L.aws and Regulations

e (QGreenhouse Gas Emissions Reduction Act of 2009

Links to Supporting Documentation

e Northeast States for Coordinated Air Use Management, Low Carbon Fuel Standard
website: www.nescaum.org/topics/low-carbon-fuels

e Jack Faucett Associates (JFA). 2011. Economic Impact Analysis of the Low-Carbon
Fuel Standard Rule for the State of Oregon.
http://www.deq.state.or.us/aq/committees/docs/lcfs/appendix Deconimpact.pdf.

e Miller, S., Wei, D., and Rose, A. 2010. The Macroeconomic Impact of the Michigan
Climate Action Council Climate Action Plan on the State’s Economy. Report to
Michigan Department of Environmental Quality.
http://www.climatestrategies.us/ewebeditpro/items/O25F22416.pdf.

e NESCAUM. 2010. Economic Analysis of the Northeast/Mid-Atlantic Low Carbon
Fuel Standard: Draft Data and Assumptions, Parts I and II.
http://www.nescaum.org/documents/draft-part-ii-data-and-assumptions-aug-6.pdf/

Transportation-4: The Transportation and Climate
Initiative (TCI)

Lead Agency: MDE/MDOT

Program Description

The Transportation and Climate Initiative (TCI) is a regional effort of Maryland and 10
other Northeast and Mid-Atlantic states and the District of Columbia to reduce GHG
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emissions in the region’s transportation sector, minimize the transportation system’s
reliance on high-carbon fuels, promote sustainable growth to address the challenges of
vehicle-miles traveled, and help build the clean energy economy across the region.

Recognizing that the transportation sector currently accounts for approximately 30
percent of GHG emissions in the Mid-Atlantic and Northeastern U.S.*’, the energy,
environment and transportation agency heads from the region convened a summit in
Wilmington, Delaware in June 2010 to launch TCL®™ On June 16, 2010 they
unanimously signed a Declaration of Intent, affirming their intent to work collaboratively
to “reduce greenhouse gas emissions, minimize our transportation system’s reliance on
high-carbon fuels, promote sustainable growth, address the challenges of vehicle-miles
traveled and help build the clean energy economy” in the Mid-Atlantic/ Northeast
region.”” The collaborative is also expected to advance current efforts of individual TCI
states to:

“Reduce traffic congestion;

e Encourage job growth and accommodate the flow of goods and services;

o [Establish state and local land use strategies that increase commercial and
residential housing density and encourage transit-friendly design;

e Improve the performance of existing highway, transit and other transportation

modes while enhancing neighborhoods and urban centers; and

« Promote mixed-use development that supports viable alternatives to driving.””’

Estimated Greenhouse Gas Emission Reductions in 2020

By 2020, the potential emission reductions from this program are estimated to be
0.07 million metric tons of CO,-equivalent.

Figure C-33. Low and High GHG Benefits for Transportation-4

Low Estimate 0.03 MMtCO, MDE Quantification Below

High Estimate 0.07 MMtCO, MDE Quantification Below

Low and High Estimates — MDE Quantification

The 2008 Climate Action Plan predates TCI launch and includes no quantification of
GHG emissions reductions for this initiative. Quantification is under development by
TCI. The emissions reduction potential is significant. Although TCI has not formulated
specific reduction goals at this time, the 3-year strategic work plan builds on reduction

7 TCI Declaration of Intent, June 16,2010.  http://www.georgetownclimate.org/state/files/TCI-
declaration.pdf

88 Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New York,
Pennsylvania, Rhode Island, Vermont and the District of Columbia were represented. All but Pennsylvania
and the District of Columbia are also members of RGGI, and all eleven states are signatories to the 2009
Northeast and Mid-Atlantic Low Carbon Fuel Standard Memorandum of Understanding. Both initiatives
are summarized later in this chapter.

% Declaration of Intent, fn. 1, supra.

* Tbid.
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targets established in the climate action plans and statutes adopted by most TCI states and
commits to developing key sets of data and metrics to:

e Establish baselines for emissions and energy use in transportation systems; and,
e Inform deliberations on establishment of regional goals that support and advance
state goals.

Methods to measure and track the success of the TCI initiative are being developed in the
three-year work plan. These may eventually be used to measure and track GHG
reductions from this and related transportation programs in the 2012 GGRA Plan.

They include:

e Metrics to provide tools to measure effectiveness of individual reduction
strategies and programs, both regionally and in states; and,

e Model policies, programs and rules for implementation at the state level, as well
as, methods to evaluate the effectiveness.

This program has overlap with the Transportation-1: Maryland Clean Cars Program,
Transportation-3: Clean Fuels Standard and Transportation-11: Electric Vehicles. The
assumptions used for this quantification are:

e The statutory/regulatory requirements of the Maryland Clean Car Program and the
Clean Fuels Standard are met first.

e TCI will incentivize the introduction and use of 5,000 (low) and 10,000 (high)
additional electric vehicles on Maryland’s roads in 2020.

e All vehicles incentivized by this program will be electric vehicles (no plug-in
hybrids assumed for this analysis) that have no tailpipe GHG emissions.

e Electric vehicles will replace gasoline powered vehicles.

e Since electric vehicles are replacing gasoline vehicles, there is no net increase in
congestion or delay on the roadways.

e The vehicles accumulate 18,000 miles per year.

e Any GHG emissions associated with recharging electric vehicles are accounted
for from the stationary source producing the power.

e The benefits were calculated using MDOT methodology in Appendix D for
calculating VMT reduction.

Other Environmental Benefits

Increasing the percentage of renewably generated electricity for the grid serving
Maryland residents reduces the need for power generation from fossil fuel sources. In
addition to reducing GHG emissions, this will create reductions in nitrogen dioxide,
sulfur dioxide and mercury.

Nitrogen oxide emission reductions will help Maryland meet air quality standards for
ground level ozone and fine particulate matter. They will also significantly help
Maryland reduce nitrogen pollution in the Chesapeake Bay.
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Sulfur dioxide emission reductions will help Maryland further reduce fine particulates
and also help achieve the visibility improvements required to comply with federal
regional haze requirements.

Mercury, a toxic pollutant, is primarily released by air pollution sources but ultimately
affects water quality and bioaccumulates in fish tissue. The mercury reductions from
displacing fossil fuel with renewable generation will help improve water quality in
Maryland.

Economic Benefits, Job Creation and Job Protection

Information on job creation is under development. There is potentially significant
regional job creation. TCI’s mission statement and work plan identify job creation and
building the clean energy economy as core objectives.

TCI’s work plan focus on a regional electric vehicle charging network and sustainable
communities will provide jobs for Maryland citizens for research and development,
manufacture, sale, installation and maintenance of plug-in vehicles and charging
infrastructure, and new construction/adaptive reuse of buildings and infrastructure to
support transit-oriented development and sustainable communities.

The economic development information is under development. There are potentially
significant regional economic benefits, as well as greater energy security through reduced
dependence on foreign oil.

TCI’s mission statement and work plan identify regional economic development as a core
objective. TClI initiatives are expected to support and advance a “critical mass” regional
market and business climate that attracts and retains industries and businesses that
innovate and operate in a low-carbon transportation sector. This can provide jobs, from
entry-level to high-tech, and generate revenue within the State.

Analyses for the economic benefits, job creation and job protection in Maryland from this
program is included in Chapter 7 of this plan. The economic and jobs analyses for this
program will be a combination of Transportation-3: Clean Fuel Standard,
Transportation-11: Electric Vehicles Initiative, and Smart Growth programs.

Implementation

With support from the Georgetown Climate Center, the TCI states contribute in-kind staff
resources to implementing the goals articulated in the Declaration of Intent. TCI is
organized into a steering committee, an overall staff work group and four topic-specific
work groups. Working through the summer and fall of 2010, they produced a three-year
work plan which was approved by TCI agency heads in October 2010. The plan focuses
on four key areas:
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e Developing clean vehicles and fuels, with a particular emphasis on creating a
regional electric vehicle charging network.

e Promoting the development of sustainable communities.

e Improving the efficiency of freight transportation.

e Implementing communication and information technology throughout the region.

Agency heads will meet at the second annual summit in June 2011 to provide guidance
on further work plan development and implementation.

Although TCI has not formulated specific reduction goals at this time, the 3-year strategic
work plan builds on reduction targets established in the climate action plans and statutes
adopted by most TCI states and commits to developing key sets of data and metrics to:
e Establish baselines for emissions and energy use in transportation systems; and
e Inform deliberations on establishment of regional goals that support and advance
state goals.

Methods to measure and track the success of the TCI initiative are being developed in the
3-year work plan. These may eventually be used to measure and track GHG reductions
from this and related transportation programs in the 2012 GGRA Plan.
They include:
e Metrics to provide tools to measure effectiveness of individual reduction
strategies and programs, both regionally and in states.
e Model policies, programs and rules for implementation at the state level as well as
approaches to evaluate their effectiveness.

In August of 2010, TCI submitted an application for a $3 million TIGER II planning
grant from the federal Departments of Housing and Urban Development and of
Transportation for the strategic planning and pilot deployment of an electric vehicle
charging infrastructure for the Interstate-95 corridor and connecting east-west interstates.
TCI exceeded the required 20 percent match with commitments from public and private
partners in the TCI states. Maryland was successful in obtaining a $67,500 in-kind
contribution of engineering services from an in-state producer of electric vehicle charging
stations. The grant process was highly competitive and although the TCI application was
ranked near the top, it did not receive an award. However, the process produced strategic
planning and partnering opportunities that TCI is building on as it moves the electric
vehicle initiative forward and pursues other funding opportunities.

Through regional planning, including coordination with Metropolitan Planning
Organization partners in their role as metropolitan transportation agencies, TCI is
positioned to maximize the impact of transportation investments. The regional approach
is also designed to boost the effectiveness of existing state programs, accelerate the
growth of clean energy jobs, and promote public and private sector innovation.

TCI agency heads met in June 2011. TCI is expected to provide strategic guidance to
TCI agency staff working group on plan implementation.
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Links to Supporting Documentation

e http://www.georgetownclimate.org/transportation/index.php
e http://www.georgetownclimate.org/state/files/TCI-declaration.pdf

Transportation-5: Public Transportation Initiatives
Lead Agency: MDOT

Program Description

For several decades, VMT has been rising faster than the population has been increasing
in Maryland and nationwide. Land use development over the past 40 to 50 years has put
more people beyond the reach of easy access to transit facilities. The initiative to
enhance public transit is part of MDOT's efforts to help make transit more viable for
more people thereby reducing mobile emissions, including GHGs.

This program identifies strategies regarding land use planning and policy, pricing
disincentives to auto use, and bike and pedestrian access improvements which aim to
reduce GHG emissions produced by public transportation services by encouraging the
use of public transportation. As such, this program directly supports another State
program, specifically Transportation-6: Double Transit Ridership. The following are
current and potential measures to encourage transit use in Maryland.

Charm City Circulator and Hampden Neighborhood Shuttle
Three downtown routes, 7 days a week service, free, uses hybrid buses, air quality benefit
calculations from this service started in 2009.

The Transit Vehicle Purchases Project will add hybrid-electric buses to the Charm City
Circulator and extend service to Fort McHenry National Monument and Historic Shrine.

Locally Operated Transit Systems
The Maryland Transit Administration provides funding to local jurisdictions and rural
area transit systems around the State.

Smart Card Implementation

The Maryland Transit Administration is implementing Smart Card Technology and fare
collection equipment for the Baltimore Metro. Smart card will allow for quicker and
seamless travel between different transit systems. Passengers will be able to pay for
travel throughout the State with the swipe of a card, making transit travel more
convenient.
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Transit Oriented Development

Transit Oriented Development is an important tool to help leverage future growth, public
investments, and achieve Smart Growth and sustainable communities. Maryland has
great transit oriented development potential, with more than 75 existing rail, light rail,
and subway stations, and dozens more proposed in the next 20 years. People living
within a half mile of a transit station drive 47 percent less than those living elsewhere and
are up to five times more likely to use transit.

Legislation signed by Governor O’Malley in 2008 facilitates the development of transit
oriented development in Maryland by authorizing MDOT to use its resources to support
“designated” projects. Designated projects are those that are good models of transit
oriented development, have strong local support, represent a good return on public
investment, demonstrate strong partnerships, and can succeed with a reasonable amount
of State assistance but not without State support.

Due to limited State and local resources, not all transit oriented development projects that
represent good sustainable development can be “designated” under this program.
Instead, projects are prioritized that meet the criteria above and cannot succeed without
public sector support. Designated projects could benefit from several potential tools,
depending on the needs of the particular project at the particular stage of development.
Among the benefits are prioritization for transportation funds and resources, financing
assistance, tax credits, prioritization for the location of State offices and support from the
State Highway Administration on access needs. As of June 2010, Maryland has
designated 14 projects for priority State support.

Transit oriented development is consistent with Governor O’Malley’s Smart, Green and
Growing initiative that brings together State agencies, local governments, businesses and
citizens to: create more livable communities, improve transportation options, reduce the
State’s carbon footprint, support resource based industry, invest in green technologies,
preserve valuable resource lands, and restore the health of the Chesapeake Bay.

Maryland Commuter Tax Credit

As of January 2000, a tax credit has been in effect Statewide that allows employers to
claim a 50 percent State tax credit for providing transit benefits to an employee of up to
$52.50 per month, which an employer may provide to an employee without tax
consequences under the Federal tax law. The State tax credit has been more attractive to
employers as a benefit to offer employees than the Federal law, which is a direct tax
credit as opposed to an allowable business expense. This Maryland law encourages
increased transit use by low and moderate-income employees. Under provisions of both
the 1999 and 2000 Maryland laws, private non-profit organizations may also participate
in the program.

Employers claim tax credits for providing transit passes and vouchers, guaranteed ride

home, and parking cash-out programs. Similar to the federal benefits, the Maryland
Commuter Tax Benefit program does not provide financial assistance to carpoolers.
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Information is available online and employers are able to register to participate in the
program over the internet.

Guaranteed Ride Home

Metropolitan Washington Council of Governments Commuter Connections operates a
Guaranteed Ride Home program for the DC metropolitan region. The Guaranteed Ride
Home program has recently been expanded to Cecil County, the Baltimore region and
Southern Maryland.

College Pass
The Maryland Transit Authority manages a reduced transit pass program for Baltimore
area college students.

Ride Share

The Baltimore region’s original rideshare program began in 1974 as a joint effort of
Baltimore City, the Regional Planning Council (now the Baltimore Metropolitan
Council), and MDOT. Efforts to encourage ridesharing were expanded to cover the
entire State in 1978 when the Maryland Ridesharing Office of the Maryland Transit
Administration was established. Since it was formed, the Maryland Transit
Administration has enhanced and expanded its activities to include both commuters and
their employers. One such program provides funding support to local rideshare
coordinators in order to strengthen ride matching and rideshare-support services at the
jurisdictional level.

Commuter Connections- Washington DC/Baltimore Region

Commuter Connections provides complimentary information on a host of commuter
programs. The Ridesharing Program facilitates persons interested in carpooling and/or
vanpooling to and from work. Over 20,000 commuters rely on Commuter Connections to
provide free up-to-the-minute ridesharing information at no cost. Telework, bicycling,
and walking information is also available through the Commuter Connections web site. If
people carpool, vanpool, use public transportation, or bicycle or walk to work two or
more days a week, Commuter Connections will get them home in the event of an
emergency as part of the Guaranteed Ride Home program.

Non-MDOT Initiatives Underway:

Baltimore Collegetown Network

The Baltimore Collegetown Network operates a free bus service available to students
registered at Goucher, Towson, Notre Dame, Loyola, Johns Hopkins, Maryland Institute
College of Art, and the University of Maryland Baltimore County. This service is paid
for by those institutions.

Hunt Valley Shuttle

The Baltimore County Chamber of Commerce and the Hunt Valley Business Community
are working to establish a bus shuttle between Hunt Valley and southern York County,
PA, including the City of York.
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Kent Street Transit Plaza

The Kent Street Transit Plaza and Pedestrian Corridor Project will expand bus ridership
and safe access to the existing light rail system through design and construction of the
Kent Street Plaza and Pedestrian Corridor from the Westport Light Rail Station to
Annapolis Road.

University of Maryland College Park Carpool Program and Shuttle Bus Service

The University of Maryland College Park's shuttle bus operation has undertaken many
steps to improve fuel efficiency and support campus sustainability efforts. The focus has
been to reduce the use of diesel fuel and bus engine emissions. All buses in the fleet run
on a mixture of bio diesel fuel.

The Smart Park Carpool Program is a service offered by the University of Maryland's
Department of Transportation Services to connect commuter students who have similar
commuting schedules. Not only do participants in carpools reduce vehicle emissions, but
they also save money by benefiting from lower parking permit fees.

The University of Maryland's carpool program includes an internet-based tool that makes
it easier for individuals to find others interested in carpooling.

PlanMaryland

PlanMaryland, the State’s first comprehensive plan for sustainable growth and
development, presents an opportunity to address climate change mitigation and
adaptation issues in Maryland, in the context of many related quality-of-life, economic,
social and environmental goals. The strategies identified for land use and location
efficiency, in the 2008 Climate Action Plan, are directly tied to the objectives of
PlanMaryland and are overall consistent with Maryland’s Smart, Green and Growing
policies. MDP is working with MDOT and MDE with a focus on policies and programs
implemented by 2020 to reduce dependence on motor vehicle travel (especially single-
occupant vehicles).  These policies and programs may include incentives and
requirements for projects and regional land use patterns that shorten trip length and
greatly facilitate the use of alternative transportation mode choices to reach employment,
shopping, recreation, education, religious and other destinations. The benefits of
PlanMaryland are documented separately from this document through MDP's role. There
are VMT related benefits associated with PlanMaryland that will accrue to the
transportation sector.

Estimated GHG Emission Reductions in 2020

By 2020, the potential emission reductions from this program are estimated to be
1.97 MMtCO;e.
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Figure C-34. Low and High GHG Benefits for Transportation-5

Low Estimate 1.35 MMtCO,e MDOT Quanpﬁca‘uon
Appendix D

) ) MDOT Quantification
High Estimate 1.97 MMtCO,e Appendix D

Other Environmental Benefits

Replacing the use of single occupancy vehicles with use of mass transportation will result
in other environmental benefits. It can be expected, but has not been quantified, that the
decrease in fuel use will decrease the emissions of ozone precursor pollutants, nitrogen
oxides and volatile organic carbons, as well particulate matter emissions.

Nitrogen oxide emission reductions will help Maryland meet air quality standards for
ground level ozone and fine particulate matter. They will also significantly help

Maryland reduce nitrogen pollution in the Chesapeake Bay.

Volatile organic carbon compound emission reductions will help Maryland meet air
quality standards for ground level ozone.

Particulate matter emission reductions will help Maryland meet air quality standards for
fine particulate matter.

Economic Benefits, Job Creation and Job Protection

Capital investment in the public transportation programs would lead to final demand
increases and job creation in both the construction sector and the manufacturing sectors.
For the construction sector, the stimulus effects stem from the investment to the
construction or upgrade of busways, rail lines, as well as supporting facilities such as bus
stations, rail terminals, pedestrian sidewalks, bike paths, park and ride lots, etc.

For the manufacturing sectors, the job creations stem from the capital investment in the
purchases of transit vehicles such as buses, coaches, rail vehicles, and control equipment,
fare collection equipment, etc. (APTA Fact Book, 2011). According to the IMPLAN
2009 Maryland Input-Output data, the construction sector has a very high (nearly 1.0)
regional purchase coefficient, which means the investment in construction will mainly
use goods and services produced in Maryland and hence stimulate the State economy
rather than “leaking out” into other states. The vehicle manufacturing, railroad rolling
stock manufacturing, and electric equipment manufacturing sectors have low regional
purchase coefficients in Maryland, which will lead to flows of investment dollars to out-
of-state producers.

The annual operation and maintenance of the public transportation systems will also
stimulate the local economy and create jobs in the public transportation service sector,
which is a very highly labor-intensive sector in the economy. The 2009 IMPLAN data
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show that the labor-intensity of the transit & ground passengers sector in Maryland is as
high as 23 jobs per $1 million output (compared with an economy-wide labor-intensity of
7.4).

The overall travel cost savings for households, from using public transit, will lead to
increased spending on other goods and services, which will create jobs in these sectors
stemming from both direct and indirect and induced effects. The reduced demand for
transportation fuels, passenger vehicles, vehicle maintenance and other services will
negatively affect those related sectors. However, since the majority of gasoline and
diesel consumed in Maryland are imported from outside of the State, the majority of this
dampening effect will not be borne by Maryland.

Capital investment in the public transportation programs would increase the demand for
goods and services from both the construction sector and the manufacturing sectors. The
demand increase for the construction sector stems from the investment to the building or
upgrade of busways, rail lines, as well as supporting facilities such as bus stations, rail
terminals, pedestrian sidewalks, bike paths, park and ride lots, etc. The other part of the
capital investment pertains to the purchases of buses, coaches, rail vehicles, control
equipment, fare collection equipment, etc. (APTA Fact Book, 2011).

The capital investment of public transportation largely comes from the federal, state, and
local governments (APTA Fact Book, 2011). The proportion of funds that can be
obtained from the federal government to support the public transportation programs in
Maryland would affect the economic performance of this program. This is because if
higher State government budget needs to be spent on public transportation development,
it has to be offset by reduced spending in other general government expenditure areas. A
higher proportion of federal government funding would reduce such (negative) offsetting
effects in the State.

The total investment and spending impacts of one billion dollars of sustained national
investment in public transportation are estimated to be $3.5 billion in Weisbrod and Reno
(2009) study. Other benefits associated with the development of public transportation
include reduced delay and congestion cost, higher business productivities (through, e.g.,
improved labor market access, lower delivery cost), property value increase (Weisbrod
and Reno, 2009).

The jobs and economic impact of this program also includes components of smart growth
and more efficient land use. Please reference Land Use-3: Land Use Planning for GHG

Benefits for an in-depth analysis of the job impact.

Further analyses for the economic benefits, job creation and job protection in Maryland
from this program is included in Chapter 7 of this plan.
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Implementation

The State has identified additional strategies to address the expected gap in meeting the
transit ridership goal defined in the 2008 Climate Action Plan (e.g. a doubling of 2000
transit ridership by 2020). The intent is for these strategies to complement and support
funded the Maryland Transit Administration's and the Washington Metropolitan Area
Transit Authority plans and programs identified for implementation by 2020 in the 2011-
2016 Consolidated Transportation Program and metropolitan planning organization's
transportation implementation plans and long-range plans.

e Implement Bicycle and Pedestrian Improvements to Support Transit
Reduce GHG Emissions from Transit Vehicles
Bus Priority Improvements
Plan Transit in Conjunction with Land Use

This initiative is included and funded through the current Maryland Consolidated
Transportation Program, metropolitan planning organization's transportation
implementation plans and land restoration programs. MDOT is the lead implementing
agency. Progress is discussed at metropolitan planning organization meetings and
conformity is discussed at interagency consultation groups. MDOT will seek funding
sources at the State and federal level and legislation to promote and develop the
following projects (this list should not be considered exclusive):

Expand transit oriented development

Expanded Transportation Management Associations

Promote Live Near Your Work

Increased security at park and ride lots and on transit vehicles

High Efficiency / Low Rolling Resistance Tires: Evaluate further the use and

efficiency of low rolling resistance tires for heavy duty diesel vehicles (includes

transit vehicles) where appropriate

e Improved transit access to large and critical employers including hospitals,
colleges and universities

e Other entities will look at:

o Expanding Zipcar service to Baltimore (MARC, AMTRAK, Light Rail),
BWI Airport, and Frederick (MARC)

o Increasing public/private commuter shuttles to transit stops

Supporting Laws and Regulations (including new legislation needed)

e Reauthorization of Safe Accountable Flexible Efficient Transportation Equity Act: A
Legacy for Users
e Increased federal funding opportunities for commuter rail

129



Maryland’s Plan to Reduce Greenhouse Gas Emissions, December 31, 2011 | Appendix C

Links to Supporting Documentation

e Maryland Climate Action Plan and Appendix, MDOT Draft 2012 Implementation
Plan Report, April 11, 2011 (including appendices)

e Maryland Climate Action Plan, Appendix D-4, Transportation & Land Use, August
2008

e MDOT Draft 2012 Implementation Plan
http://www.mdot.maryland.gov/Planning/Environmental Planning.html

e Washington DC region transportation & land use-
http://www.mwcog.org/store/item.asp?PUBLICATION ID=353,
http://www.mwcog.org/uploads/pub-documents/zFZeVg20090522125642.pdf

e Charm City Circulator- http://www.yournameyourride.com/

e University of MD Green Transportation, Shuttle and Carpool info-
http://www.sustainability.umd.edu/content/campus/transportation.php

e JARC info- http://mta.maryland.gov/projects/

e Zipcar DC-
http://www.zipcar.com/webdc/?gclid=CKKY5Yv65KcCFQIN4AodpRXcOw

e MTA Green Initiatives- http://www.mtagogreen.com/

e Carbon Savings Calculator for transit use-http://publictransportation.org/tools/carbon-
savings.asp

e MDOT 2010 Environmental Stewardship report-
www.mdot.maryland.gov/.../2010AttainmentreportEnvironmentalStewardship.pdf

e MDOT TOD Website- http://www.mdot.maryland.gov/Planning/TOD/Index.html

e Baltimore Metropolitan Council Commuter Options -
http://www.baltometro.org/commuter-options/commuter-options

e Commuter Choice Website- http://www.commuterchoicemaryland.com/

e Kent Street Transit Plaza-http://www.baltometro.org/transportation-planning/2011-
2014-tip-amendment-kent-street-transit-plaza-ccc-buses

e PlanMaryland - http://plan.maryland.gov/draftPlan/draftPlan.shtml

e Transit Oriented Development Case Studies-
http://www.iedconline.org/downloads/smart _growth.pdf

e Live Near Your Work Maryland-
http://www.livebaltimore.com/resources/incentives/employerprograms/livenearyourw
ork/

e Live Near Your Work-Washington DC-
http://www.mwcog.org/commuter2/LNY W/housing-options.html

e American Public Transportation Association (2011). 2011 Public Transportation

e Fact Book, APTA, Washington, DC.
http://www.apta.com/resources/statistics/Documents/FactBook/APTA 2011 Fact Bo
ok.pdf.

e Basu, A. 2005. Smart Growth Towards Economic Performance. Urban & Regional
Planning Economic Development Handbook. Taubman College of Architecture and
Urban Planning, University of Michigan.
http://www.umich.edu/~econdev/smartgrowth/index.html
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e Nelson, A. C. and Peterman, D. 2000. "Does Growth Management Matter: The Effect
of Growth Management on Economic Performance," Journal of Planning Education
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e Pozdena, R. 2002. Smart Growth and Its Effects on Housing Markets: The New
Segregation. Report for The National Center for Public Policy Research.
http://www.nationalcenter.org/NewSegregation.pdf.

e Pollack, E. 2010. The Job Impact of Transportation Reauthorization. Economic
Policy Institute, Washington, D.C. June 24.
http://www.epi.org/publications/entry/the job impact of transportation reauthorizat
ion/

e Pollack, E. and Thiess, R. 2010. Impact of Alternate Public Transit and Rail
Investment Scenarios on the Labor Market. Economic Policy Institute, Washington,
D.C. October 15. http://www.epi.org/publications/entry/ib285/.

e Weisbrod, G. and Reno, A. 2009. Economic Impact of Public Transportation
Investment. Report for American Public Transportation Association.
http://www.apta.com/resources/reportsandpublications/Documents/economic_impact
of public transportation investment.pdf.

Transportation-6: Initiatives to Double Transit
Ridership by 2020

Lead Agency: MDOT

Program Description

This program is designed to help Maryland meet a goal set by the O’Malley-Brown
Administration of doubling transit ridership by 2020, and continue that same growth rate
beyond 2020. In order to achieve this growth, actions to increase the attractiveness and
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convenience of public transportation, improve the operational efficiency of the system,
and increase system capacity are required. Supportive actions with regard to land use
planning and policy, pricing (disincentives to auto use), and bike and pedestrian access
improvements are also necessary to attain the ridership goal and are all addressed in
Transportation-5: Public Transportation Initiatives.

MARC East Baltimore Station
A new station is planned for east Baltimore City in 2015. There is a potential tie-in with
Baltimore City’s proposed Greektown pedestrian and transit center project.

Expand Transit (Purple Line, Corridor Cities Transitway, Red Line)

Major projects planned for opening by 2020 in the Washington region include the Purple
Line which runs from Bethesda Metro station to New Carrolton Metro station and the
Corridor Cities Transitway which runs from Shady Grove Metro station to COMSAT. A
major project in the Baltimore region is the Red line. It will facilitate travel between the
Social Security Administration in Woodlawn to the Bayview Medical Center in East
Baltimore.

MARC Growth and Investment Plan

Consistent with the desire to expand and improve transit throughout Maryland, the
O’Malley/Brown Administration’s MARC Growth and Investment Plan is a multi-
phased, multi-year plan to triple the capacity of MARC, Maryland’s commuter rail
system. MARC is a key component of Maryland’s commuter network providing rail
service for more than 30,000 commuters a day traveling between Washington’s Union
Station and northern, central and western Maryland. The MARC Growth and Investment
plan establishes a series of improvement milestones for 2008, 2010, 2015, 2020 and
2035.

Estimated GHG Emission Reductions in 2020

In order to account for similarities across programs, all emission benefits and costs
associated with this program have been aggregated under Transportation-5: Public
Transportation Initiatives.

Other Environmental Benefits

Replacing the use of single occupancy vehicles with use of mass transportation will result
in other environmental benefits. It can be expected, but has not been quantified, that the
decrease in fuel use will decrease the emissions of ozone precursor pollutants, nitrogen
oxides and volatile organic carbons, as well particulate matter emissions.

Nitrogen oxide emission reductions will help Maryland meet air quality standards for

ground level ozone and fine particulate matter. They will also significantly help
Maryland reduce nitrogen pollution in the Chesapeake Bay.
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Volatile organic carbon compound emission reductions will help Maryland meet air
quality standards for ground level ozone.

Particulate matter emission reductions will help Maryland meet air quality standards for
fine particulate matter.

Economic Benefits, Job Creation and Job Protection

Capital investment in transit programs would lead to final demand increases and job
creation in both the construction sector and the manufacturing sectors. For the
construction sector, the stimulus effects stem from the investment to the construction or
upgrade of busways, rail lines, as well as supporting facilities such as bus stations, rail
terminals, park and ride lots, etc. For the manufacturing sectors, the job creations stem
from the capital investment in the purchases of transit vehicles such as buses, coaches,
rail vehicles, and control equipment, fare collection equipment, etc. (APTA Fact Book,
2011). However, comparatively speaking, the job creations in the construction sector
will be more prominent than in the manufacturing sectors.

According to the IMPLAN 2009 Maryland Input-Output data, the construction sector has
a very high (nearly 1.0) regional purchase coefficient, which means the investment in
construction will mainly use goods and services produced in Maryland and hence
stimulate the State economy rather than “leaking out” into other states. In contrast, the
vehicle manufacturing, railroad rolling stock manufacturing, and electric equipment
manufacturing sectors have low regional purchase coefficients in Maryland, which will
lead to flows of investment dollars to out-of-state producers.

The annual operation and maintenance of the public transportation systems will also
stimulate the local economy and create jobs in the public transportation service sector,
which is a very highly labor-intensive sector in the economy. The 2009 IMPLAN data
show that the labor-intensity of the transit & ground passengers sector in Maryland is as
high as 23 jobs per $1 million of output (compared with an economy-wide labor-intensity
of 7.4).

The overall travel cost savings for households, from using public transit, will lead to
increased spending on other goods and services, which will create jobs in these sectors
stemming from both direct and indirect and induced effects. The reduced demand for
transportation fuels, passenger vehicles, vehicle maintenance and other services will
negatively affect those related sectors. However, since a large share of gasoline and
diesel consumed in Maryland are imported from outside of the State, the majority of this
dampening effect will not be borne by Maryland.

Capital investment in the transit programs would increase the demand for goods and
services from both the construction sector and the manufacturing sectors. The demand
increase for the construction sector stems from the investment to the building or upgrade
of busways, rail lines, as well as supporting facilities such as bus stations, rail terminals,
pedestrian sidewalks, bike paths, park and ride lots, etc. The other part of the capital
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investment pertains to the purchases of buses, coaches, rail vehicles, control equipment,
fare collection equipment, etc. (APTA Fact Book, 2011).

In addition to the stimulus effects generated by the up-front capital investment, the annual
operation and maintenance of the public transportation systems will also stimulate the
local economy. The total investment and spending impacts of one billion dollars of
sustained national investment in public transportation are estimated to be $3.5 billion in a
Weisbrod and Reno (2009) study.

Other benefits associated with the development of public transportation include reduced
delay and congestion cost, higher business productivities (through, e.g., improved labor

market access, lower delivery cost), property value increase (Weisbrod and Reno, 2009).

Further analyses for the economic benefits, job creation and job protection in Maryland
from this program is included in Chapter 7 of this plan.

Implementation

Projects that contribute to a change in VMT growth and/or improve system efficiency are
a subset of the State’s complete Consolidated Transportation Program. Current
Consolidated Transportation Program projects applicable to the initiative to double transit
ridership by 2020 include all Maryland Transit Administration and Washington
Metropolitan Area Transit Authority capital projects dedicated to the expansion and
increased level of service of public transportation services in Maryland. These projects
include infrastructure expansion, vehicle purchase and replacement, transit operations
and transit support facilities in the 2011-2016 Consolidated Transportation Program.
Example projects include:

MARC Growth and Investment Plan implementation

Completion of the Silver Spring transit center

Locally operated transit systems' capital procurement projects

Washington Metropolitan Area Transit Authority Capital Improvement Program
Matching funds to Washington Metropolitan Area Transit Authority for the
Passenger Rail Investment and Improvement Act

Funded and planned transportation system investments 2006-2020, which are defined in
the Maryland Consolidated Transportation Program and in the metropolitan planning
organizations transportation improvement programs, and long-range plans through 2020
include:

e Purple Line (Bethesda to New Carrolton)

e Corridor Cities Transitway (Shady Grove to COMSAT)

e Red Line (Social Security Administration to Bayview Medical Center)

Additionally, strategies to address the expected gap in meeting the transit ridership goal
have been identified. The intent is for these strategies to complement and support funded
Maryland Transit Administration and Washington Metropolitan Area Transit Authority
plans and programs identified for implementation by 2020 in the 2011-2016 Consolidated
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Transportation Program and the metropolitan planning organizations transportation
improvement programs and long-range plans as discussed above. The general strategies
are as follows:

e Additional Capacity on Existing Transit Routes

e Increase Frequencies of Transit Services Statewide/Expanded Park and Ride

Capacity
e Increase Coverage of Transit Services — New Commuter / Intercity Bus Routes
e Increase Coverage of Transit Services — New Local Bus Routes

In addition to the above projects and strategies, other entities will:
e Increase public/private commuter shuttles to transit stops
e Examine "First and Last Mile" programs

Supporting L.aws and Regulations (including new legislation needed)

e Reauthorization of Safe Accountable Flexible Efficient Transportation Equity Act: A
Legacy for Users

e Increased Federal match for transit new starts projects

e Increased Federal funding for transit including commuter rail

e Federal and State support for density bonuses, transit-oriented development, first and
last mile access to transit, etc.

Links to Supporting Documentation

e Maryland Climate Action Plan and Appendix, MDOT Draft 2012 Implementation
Plan Report, April 11, 2011 (including appendices)

e Maryland Climate Action Plan, Appendix D-4, Transportation & Land Use, August
2008

e MDOT Draft 2012 Implementation Plan -
http://www.mdot.maryland.gov/Planning/Environmental Planning.html

e Maryland efforts to double transit riders by 2020-
http://www.gov.state.md.us/statestat/GDUtransit.asp

e DC Commuter Connections- http://www.mwcog.org/commuter2/

e Baltimore Ride Share-
http://www.baltimorecity.gov/Government/AgenciesDepartments/Transportation/Plan
ning/RideshareProgram.aspx

e EPA guidance on land use impacts on transportation patterns-
http://www.epa.gov/otaq/stateresources/policy/pag_transp.htm#lu

e Baltimore Metropolitan Council Commuter Options -

http://www.baltometro.org/commuter-options/commuter-options

Commuter Choice Website- http://www.commuterchoicemaryland.com/

Charm City Circulator- http://www.charmcitycirculator.com/

Maryland Transit Administration-Purple Line-http://www.purplelinemd.com/

Corridor Cities Transitway-http://www.1270multimodalstudy.com/corridor-cities-

transitway
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e The Baltimore Red Line- http://www.baltimoreredline.com/

e American Public Transportation Association (2011). 2011 Public Transportation

e Fact Book, APTA, Washington, DC.
http://www.apta.com/resources/statistics/Documents/FactBook/APTA 2011 Fact Bo
ok.pdf.

e Pollack, E. 2010. The Job Impact of Transportation Reauthorization. Economic
Policy Institute, Washington, D.C. June 24.
http://www.epi.org/publications/entry/the job impact of transportation reauthorizat
ion/

e Pollack, E. and Thiess, R. 2010. Impact of Alternate Public Transit and Rail
Investment Scenarios on the Labor Market. Economic Policy Institute, Washington,
D.C. October 15. http://www.epi.org/publications/entry/ib285/.

e Weisbrod, G. and Reno, A. 2009. Economic Impact of Public Transportation
Investment. Report for American Public Transportation Association.
http://www.apta.com/resources/reportsandpublications/Documents/economic_impact
_of public_transportation_investment.pdf

Transportation-7: Intercity Transportation Initiatives
Lead Agency: MDOT

Program Description

Traffic congestion along the Interstate 95 corridor has been steadily increasing over the
past decades. The State is implementing strategies to help reduce mobile emissions,
including GHGs, by providing viable alternatives to single occupant vehicle use as well
as improvements to the transportation system. These strategies enhance connectivity and
reliability of non-automobile intercity passenger modes through infrastructure and
technology investments, such as expansion of intercity passenger rail and bus services as
well as improved connections between air, rail, intercity bus and regional or local transit
systems. The following are some examples of ongoing programs designed to enhance
Maryland’s commuter and intercity rail systems to give travelers viable alternatives to
driving their personal vehicles to work, pleasure or errands.

MARC Station Parking Enhancements
Maryland Area Regional Commuter (MARC) rail services have been enhanced through
construction of additional parking at stations throughout the Baltimore region.

A feasibility study is underway for structured parking (garage or parking deck) at the
Odenton Station for 2,500 spaces on State-owned property.

Phase I of the Halethorpe MARC Station park-and-ride lot expansion is complete,

providing 428 additional parking spaces. The scope of the work included high level
platforms, new shelters, and improved accessibility for persons with disabilities, lighting
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and streetscaping. Phase II, which includes a pedestrian bridge and high level platforms,
is in the project initiation stage.

National Gateway

The National Gateway Project is a package of rail infrastructure and intermodal terminal
projects that will enhance transportation service options along three major freight rail
corridors owned and operated by CSX through the Midwest and along the Atlantic coast.
The improvements will allow trains to carry double-stacked containers, increase freight
capacity and make the corridor more marketable to major East coast ports and shippers.

Refurbishing MARC and other rail vehicles

In order to insure the reliability, safety and comfort of MARC equipment the rolling
stock is periodically overhauled. Twenty-six MARC cars were refurbished between FY05
and FYO08.

Between FYO05 and FY12, twenty-three locomotives are scheduled to be overhauled and
retrofitted to cleaner federally required standards in force at the time of the improvement.

Update on Maryland High Speed Rail

In September 2010, MDOT signed an agreement with the Federal Railroad
Administration that obligated $9.4 million in high-speed stimulus funds to complete
environmental and engineering work to replace the BWI Station, which serves
Baltimore/Washington International Airport. As of March 2011, MDOT is advancing
preliminary work on BWI station improvements.

MDOT is also awaiting a grant agreement with the Federal Railroad Administration to

complete engineering and environmental studies for a Baltimore and Potomac tunnel
replacement in Baltimore.

Estimated GHG Emission Reductions in 2020

By 2020, the potential emission reductions from this program are estimated to be
0.76 MMtCO,e.

Figure C-35. Low and High GHG Benefits for Transportation-7

Low Estimate 0.65 MMtCOse MDOT Quantification
Appendix D

) ) MDOT Quantification
High Estimate 0.76 MMtCO,e Appendix D

Other Environmental Benefits

This program will result in other environmental benefits. It can be expected, but has not
been quantified, that the decrease in fuel use will decrease the emissions of ozone

137




Maryland’s Plan to Reduce Greenhouse Gas Emissions, December 31, 2011 | Appendix C

precursor pollutants, nitrogen oxides and volatile organic carbons, as well particulate
matter emissions.

Nitrogen oxide emission reductions will help Maryland meet air quality standards for
ground level ozone and fine particulate matter. They will also significantly help

Maryland reduce nitrogen pollution in the Chesapeake Bay.

Volatile organic carbon compound emission reductions will help Maryland meet air
quality standards for ground level ozone.

Particulate matter emission reductions will help Maryland meet air quality standards for
fine particulate matter.

Economic Benefits, Job Creation and Job Protection

Capital investment in the intercity transportation programs would lead to final demand
increase and job creation in the construction sector. The stimulus effect stems from the
investment to the construction of new busways for rapid transit lines, rail lines, as well as
supporting facilities such as pedestrian bridge, high level platforms, and parking garages
and decks at the stations. The increased needs of overhauling and retrofitting of the
locomotives and rail cars will increase jobs in the repair and maintenance sectors of these
rolling stocks. Both of the construction sector and the support activities for rail and road
transportation sector are labor-intensive sectors.

The annual operation and maintenance of the intercity transportation systems will also
stimulate the local economy and create jobs in the public transportation service sector,
which is a very highly labor-intensive sector in the economy. The 2009 IMPLAN data
show that the labor-intensity of the transit & ground passengers sector in Maryland is as
high as 23 employment per $1 million output (compared with an economy-wide average
of 7.4 employment per $1 million output).

The intercity transportation programs will also lead to fuel cost savings and vehicle
operating and owning cost savings for the passengers. These savings for the households
will lead to increased spending on other goods and services. However, reduced demand
for transportation fuels, passenger vehicles, and vehicle repair and maintenance will
negatively affect those related sectors. Comparatively speaking, the fossil fuel supply
sectors and vehicle manufacturing sectors are less labor-intensive in the economy. In
addition, since most of the gasoline and diesel, as well as vehicles consumed in Maryland
are imported from outside of the State, the majority of the dampening effect stemming
from the reduced passenger car travel will not be borne by Maryland.

The intercity transportation programs would lead to increased economic activities in the
construction sector and transportation activity support sectors. The capital investment to
build new busways for rapid transit lines, rail lines, as well as the supporting facilities
such as pedestrian bridge, high level platforms, and parking garages and decks at the
stations will increase the demand for goods and services from the construction sector.
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The increased needs of overhauling and retrofitting of the locomotives and rail cars will
increase the demand for goods and services from the repair and maintenance sectors of
these rolling stocks. Both the construction sector and the support activities for rail
transportation sector have high proportion of demand that can be met by in-state
production and services.

According to the 2009 IMPLAN data, the construction sector in Maryland has a nearly
1.0 regional purchase coefficient, which means almost 100 percent of the investment to
the construction sector will boost the State economy. The support activities for rail and
road transportation sector in Maryland has an regional purchase coefficient of about 0.67,
which means about two thirds of the investment in repair, maintenance and overhauling
will stay inside of the State and generate multiplier effects to the State economy. The
annual operation and maintenance of the intercity transportation systems will also
stimulate the demand for goods and services from the public transportation service sector,
which has a relatively high regional purchase coefficient of 0.77.

The intercity transportation programs and the improved efficiency of the multi-mode
transportation system in the State will also lead to fuel cost savings and vehicle operating
and owning cost savings of the passengers. These savings for the households will lead to
increased spending on other goods and services. However, reduced demand for
transportation fuels, passenger vehicles, vehicle maintenance and other services will
negatively affect those related sectors. However, in Maryland, both gasoline and diesel,
vehicles are largely imported from outside of the State. Therefore, the dampening effects
stemming from the reduced demand of petroleum transportation fuels and vehicles will
mostly not affect the State economy. In contrast, consumer savings on transportation
fuels and vehicles can increase the spending on more domestically produced goods and
services and stimulate the State economy. Other benefits of this program would include
time savings and reduced congestion cost of the passengers.

Further analyses for the economic benefits, job creation and job protection in Maryland
from this program is included in Chapter 7 of this plan.

Implementation

Improving passenger convenience for intermodal connections at airports, rail stations,
and major bus terminals have been identified as the primary pre-2020 unfunded intercity
transportation strategies. Primary strategies for intercity passenger transportation in
Maryland by 2020 include improving:
e Passenger access, convenience, and information across all modes at BWI Airport
e Travel time, reliability and overall level of service improvements on the MARC
Penn Line and Amtrak NorthEast Corridor (consistent with the MARC Growth
and Investment Plan and Northeast Corridor Infrastructure Master Plan)

Projects that contribute to a change in VMT growth and/or improve system efficiency are

a subset of the State’s complete Consolidated Transportation Program. Currently funded
and planned transportation system investments 2006 - 2020, which are defined in the
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Maryland 2009 - 2014 Consolidated Transportation Program and in the metropolitan
planning organizations transportation improvement programs, and Long-Range Plans
through 2020 include:
e Long range projects associated with the MARC Growth and Investment Plan,
such as:

o Baltimore intercity bus terminal

o MARC infrastructure and operations improvements

o Planning and engineering for BWI MARC/Amtrak Station improvements

and the Baltimore and Potomac tunnel

The GHG reduction benefit from full implementation of the National Gateway and

Northeast Corridor Infrastructure Master Plan are included in the unfunded GHG
reduction program assessment.

Supporting Laws and Regulations (including new legislation needed)

e Sustainability tax or tax incentives for sustainable development including rail
e Money saved from ending oil depletion allowance directed to high speed rail service
development

Links to Supporting Documentation

e Maryland Climate Action Plan and Appendix, MDOT Draft 2012 Implementation
Plan Report, April 11, 2011 (including appendices)

e Maryland Climate Action Plan, Appendix D-4, Transportation & Land Use, August
2008

e MDOT Draft 2012 Implementation Plan -
http://www.mdot.maryland.gov/Planning/Environmental Planning.html

e MTA MARC- http://mta.maryland.gov/services/marc/

e Federal Rail Administration high speed rail- http://www.fra.dot.gov/

e EPA guidance on Transportation Control Measures-
http://www.epa.gov/otaq/stateresources/policy/pag_transp.htm#tcm

e MTA- MARC, MAGLEV- http://mta.maryland.gov/

e FTA- High speed rail- http://fastlane.dot.gov/2009/03/highspeed-rail-an-engine-of-
growth.html

e Amtrak Acela-
http://www.amtrak.com/servlet/ContentServer?c=AM_Route C&pagename=am%?2F
Layout&cid=1241245664867

e Maryland High Speed Rail update-
http://www.hsrupdates.com/statebystate/details/Maryland-HighSpeed-Rail-Plans--41
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Transportation-8: Bike and Pedestrian Initiatives
Lead Agency: MDOT

Program Description

This initiative is part of the State's efforts to help reduce mobile emissions, including
GHGs, by providing viable alternatives to single occupant vehicle use. Building
appropriate infrastructure for additional bicycle and pedestrian travel in urban areas
provides viable alternatives to traveling by car. Increased use of bicycles and sidewalks
can help reduce the number of short trips currently taken in motor vehicles, thereby
reducing mobile emissions of air pollution and GHGs. The following are some current
and potential measures to help Maryland’s bicyclists and pedestrians to travel efficiently
and safely to their destinations.

Bicycle/Pedestrian Enhancements

Through MDOT, the Maryland State Highway Administration has worked to engineer,
implement, and promote new and improved bicycle and pedestrian facilities. They have
also developed the Maryland State Highway Administration Bicycle and Pedestrian
Guidelines to provide general guidance on design. The State has a policy of considering
sidewalks to reinforce pedestrian safety and promote pedestrian access adjacent to
roadway projects being constructed or reconstructed. Special efforts are made to facilitate
pedestrian travel near schools.

In addition, bicycle safety and travel are being accommodated by construction of wider
shoulders and curb lanes to separate motor vehicles from cyclists. In regard to bicycle or
pedestrian travel in controlled access roadway corridors, there is almost always a
separation between these modes and motor vehicles. Only along roadways where speeds
or mix of the travel modes could result in serious accidents are sidewalks and bicycle
travel not promoted.

Improvements to existing sidewalks or new sidewalk construction have taken place along
many roadways in the Baltimore region. These roads include MD 2, MD 435, MD 26,
MD 134, MD 140, MD 7, MD 150, MD 542 and MD 648. Cyclist and pedestrian multi-
use travel routes in the Baltimore region include: the Maryland and Pennsylvania
Heritage trail extension, Broken Land Parkway Pathway, Centennial Access Trail,
Waketfield Community Trail, Broad neck Peninsula Trail, and the South Shore Trail.

Maryland Trails Plan

Maryland Trails: A Greener Way to Go is Maryland’s coordinated approach to
developing a comprehensive and connected statewide, shared-use trail network. This plan
focuses on creating a state-wide transportation trails network. The Maryland Trails plan
identifies approximately 820 miles of existing transportation trails and 770 miles of
priority missing links (160 trail segments) that, when completed will result in a statewide
trails network providing travelers a non-motorized option for making trips to and from
work, transit, shopping, schools and other destinations.

141



Maryland’s Plan to Reduce Greenhouse Gas Emissions, December 31, 2011 | Appendix C

Bike Racks on Buses, MARC, Subway, Light Rail

In Maryland, public transportation accommodates bicycles to facilitate longer trips. The
Maryland Transit Administration allows bicycles to be attached to the front of commuter
buses so that cyclists can add to their trip range. Public transportation and bicycles
provide more mobility options to everyone, helps improve air quality, and reduces traffic
congestion.

In addition, the Maryland Transit Administration allows riders to bring bicycles onto
Light Rail, Metro Subway, and, in some cases, MARC trains.

Construction of Bike Lanes and Bike Paths

Additional bicycle paths being considered include, but are not limited to, the Capital
Crescent Trail, Patuxent Branch, Rock Creek, B & A, BWI, North Central Rail, and Fair
Hill Trails. The State and regional goal is to have many of these trails link to form a
bicycling network connecting the metro areas and beyond and the East Coast Greenway.

East Coast Greenway
The East Coast Greenway is the planned backbone of an emerging network of trails along
the eastern seaboard from Maine to Florida that could contribute, both actually and
symbolically, to priorities such as:

e Increasing transportation options

e Reducing roadway congestion

e Enhancing local economic development

e Connecting people and communities

o Helping to create new and inviting public spaces

e Improving community walking and cycling environments, vital for smart growth

initiatives
e Mitigating climate change through zero GHG emission travel

Bike Stations
Bike stations are currently located at major transit modal connector stations such as
Camden Yards, Hunt Valley, Shady Grove METRO, and Glen Burnie.

Bike Rentals

Many jurisdictions are promoting bike rentals. The City of Annapolis has a system in
place for bike rentals and a promotional website. This encourages locals and tourists to
travel around downtown by bike. Bike rentals could be expanded to other areas in
Maryland.

Bike Racks

There has been a big push to expand provision of bike racks at transit stations and
elsewhere, such as downtown areas. Accordingly, the City of Annapolis is installing
bicycle racks outside of downtown businesses.

Estimated GHG Emission Reductions in 2020
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By 2020, the potential emission reductions from this program are estimated to be
0.41 MMtCOze.

Figure C-36. Low and High GHG Benefits for Transportation-8

Low Estimate 0.25 MMtCOse MDOT Quantification
Appendix D

) ) MDOT Quantification
High Estimate 0.41 MMtCO,e Appendix D

Other Environmental Benefits

Provision of bike and pedestrian network to places of business, commerce, and recreation
reduces the need for people to make short car trips, which are more polluting per mile
than longer trips (due to cold starts, hot soaks), to visit local attractions.

This program will result in other environmental benefits. It can be expected, but has not
been quantified, that the decrease in fuel use will decrease the emissions of ozone
precursor pollutants, nitrogen oxides and volatile organic carbons, as well particulate
matter emissions.

Nitrogen oxide emission reductions will help Maryland meet air quality standards for
ground level ozone and fine particulate matter. They will also significantly help

Maryland reduce nitrogen pollution in the Chesapeake Bay.

Volatile organic carbon compound emission reductions will help Maryland meet air
quality standards for ground level ozone.

Particulate matter emission reductions will help Maryland meet air quality standards for
fine particulate matter.

Economic Benefits, Job Creation and Job Protection

This program will result in major capital investment in the building and expansion of
bicycle lanes and pedestrian sidewalks in urban areas of the State. Job creations will be
expected in the construction sector. According to the IMPLAN 2009 Maryland Input-
Output data, the construction sector has a very high (nearly 1.0) regional purchase
coefficient, which means the investment in construction will mainly use goods and
services produced in Maryland and hence stimulate the State economy rather than
“leaking out” into other states. In addition, the successive rounds of the upper-stream
supply sectors of the construction sector (such as utility, asphalt mfg, metal products mfg,
machinery mfg sectors) will also be stimulated through the ripple (or multiplier) effects.
Based on the Maryland Input-Output data, $1 million investment in the construction
sector will create 7.5 jobs. The economy-wide effects will be an increase of 13.8 jobs.
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There will also be jobs created in city planning, bicycle and pedestrian facility design,
bike rental services, and other related services as a result of this program.

The major benefits to the households would be the transportation cost savings, which
include both transportation fuel cost savings and vehicle operating and maintenance cost
savings. These savings for the households will lead to increased spending on other goods
and services, which will create jobs in these sectors stemming from both direct and
indirect and induced effects. The reduced demand for transportation fuels, passenger
vehicles, vehicle maintenance and other services will negatively affect those related
sectors. However, since a large share of gasoline and diesel consumed in Maryland are
imported from outside of the State, the majority of this dampening effect will not be
borne by Maryland.

This program will result in major capital investment in the building and expansion of
bicycle lanes and pedestrian sidewalks in urban areas of the State. Based on the
Maryland Input-Output data, $1 million investment in the construction sector will
generate a total output impact of $1.8 million to the State economy, or a multiplier effect
of 1.8.

A recent Victoria Transport Policy Institute study shows that the benefits of the shifting
from driving to non-motorized travel can be $1.43 per mile (Litman, 2011). These
savings to the households will lead to increased spending on other goods and services,
which, compared with vehicles and fuels, would have higher regional economic values.

The increased bike paths, trails, and bicycle facilities, especially in scenic areas will also
boost the tourism industry and stimulate the economy. A report by North Carolina
Department of Transportation indicated that after the one-time government investment of
$6.7 million on building the bicycle paths and facilities in the northern Outer Banks, an
annual economic gain of $60 million will be generated from the expenditures made by
the cyclists (Lawrie et al., 2004). The major positively affected sectors will be tourism
and retail trade.

Other possible economic benefits of improved bicycle and pedestrian access and facilities
include increased property value, reduced health costs, and increased labor productivity
(through improved access to work and education) (Litman, 2011). The negative economic
impacts stemming from the shifted and reduced spending in other general government
expenditure areas should be taken into consideration.

Further analyses for the economic benefits, job creation and job protection in Maryland
from this program is included in Chapter 7 of this plan.

Implementation

Bike and pedestrian initiatives include infrastructure design and construction policies;
funding, regulatory, and land use strategies; and education and marketing measures.
These strategies result in improved bike and pedestrian amenities, resulting in an increase
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in the number of trips made on foot or bicycle, particularly in urban areas and adjacent to
Maryland’s trail networks. These initiatives recognize that local governments are
responsible for the design and maintenance of approximately 80 percent of roads in
Maryland. Land use and location efficiency strategies addressing density, mix of uses,
and urban design represents a very strong predictor of bike and pedestrian travel.

Potential implementation strategies are as follows:

e Promote use and regular review/updates to existing manuals and design standards;

e Improve bike/pedestrian access through corridor retrofits and new roadway
construction projects (e.g. Complete Streets);

e Update existing land use policy guidance and zoning/development standards to
include provisions for bike and pedestrian supportive infrastructure;

e Place bike facilities and supportive infrastructure at strategic locations, including
transit stations and government facilities;

e Provide funds for low-cost safety solutions;

e Encourage bicycle travel through education, safety, and marketing programs

Projects that contribute to a change in VMT growth and/or improve system efficiency are
a subset of the State’s complete Consolidated Transportation Program. Currently funded
and planned transportation system investments 2006 - 2020, which are defined in the
Maryland 2009 - 2014 Consolidated Transportation Program and in the metropolitan
planning organizations transportation improvement programs, and long-range plans
through 2020 include:
e Complete Streets implementation
e Projects supporting completion of the Statewide transportation trails network
e Improved bicycle and pedestrian access to transit facilities
e Implementation of a number of local and regional sidewalk, trail, recreation and
enhancement programs.
e Maryland State Highway Administration’s Sidewalk Program and Community
Safety and Enhancement Program

Metropolitan planning organizations and state departments of transportation are required
by the Clean Air Act Amendments of 1990 and the Safe, Accountable, Efficient,
Flexible, Transportation Efficiency Act to identify Transportation Emissions Reduction
Measures that provide criteria pollutant emission-reduction benefits.  Applicable
measures in this implementation plan include: sidewalk and street rehabilitation, bicycle
and pedestrian facilities improvements, acquisition of scenic easements, streetscapes, and
functional/safety improvements.

The State will continue to implement and look for areas to expand this ongoing effort.
Examples of additional initiatives that may be added or enhanced by others include (this
list should not be considered exclusive):
e Advance timetable for multi-use trails from 2020/30 to 2015 for trails such as:
o Cromwell Valley, Red Line Trail and Southwest Area Park Trail in Baltimore
County
o Little Pipe Creek and Westminster Community Trail in Carroll County
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e Expand local bicycle enhancement policies such as:

o Separate cycling facilities along heavily traveled roads and at intersections

o Provide extensive bike parking, integration with transit, training and
promotional events

o Use land use policies to foster compact, mixed use developments that generate
shorter trips

o Coordinate implementation of this multi-faceted, self-reinforcing set of
policies

o Expand bike share systems

Supporting Laws and Regulations (including new legislation needed)

Full implementation of Maryland Bike and Pedestrian Access 2001- The Bicycle and

Pedestrian Access 2001 Bill established:

o A Director of Bicycle and Pedestrian Access

o Requires the Director to develop a 20 year Statewide Bicycle-Pedestrian Master
Plan to provide models to counties in enhancing bicycling and walking and help
them fund them

o Ensures best and most modern engineering practices be used by the State

o Expands the focus of the State Bicycle Advisory Committee to include
pedestrians

In 2010 six significant Bike/Ped/Transportation bills passed and on May 20th the

Governor signed these bills into law:

o Senate Bill 624 - Shoulder Rule bill

Senate Bill 51 - 3 Foot bill

House Bill 1155 - Transportation Transparency bill

House Bill 282 - Funding for Bike/Ped Access bill

Senate Bill 229/ House Bill 710 - Blue Ribbon Commission on Maryland

Transportation Funding

o House Bill 786 - Funding Priority to Sidewalk or Bicycle Pathway Construction

Increased Federal support for bicycle enhancements

o O O O

Links to Supporting Documentation

Maryland Climate Action Plan and Appendix, MDOT Draft 2012 Implementation
Plan Report, April 11, 2011 (including appendices)

Maryland Climate Action Plan, Appendix D-4, Transportation & Land Use, August
2008

MDOT Draft 2012 Implementation Plan -
http://www.mdot.maryland.gov/Planning/Environmental Planning.html

Maryland Bicycle and Pedestrian Advisory Committee (MPBAC)-
http://www.mdot.maryland.gov/planning/Bicycle/ MBPAC.html

One Less Car- http://www.onelesscar.org/page.php?id=152

Bicycles on MTA-

http://mta.maryland.gov/resources/bikesonmta/Bicycle Text Information 08.cfm?&
printer=1
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e Maryland MTA bike racks on buses-
mta.maryland.gov/resources/bikesonmta/MTA Bicycles Brochure.pdf

e East Coast greenway- http://www.greenway.org/

e Baltimore 2001 bike/ped plan-
www.baltometro.org/BRTP2001/BikePedGreenPlan.pdf

e MDOT bicycle plans-
http://www.mdot.maryland.gov/Planning/Bicycle/BikePed Index.html

e Bikestation info- http://home.bikestation.com/

e National Complete Streets Coalition- http://www.completestreets.org/tag/usdot/

e Baltimore bicycle level of service task report, June 2004-
www.baltometro.org/reports/BikePedLOS.pdf

e Baltimore Metropolitan Council Commuter Options -
http://www.baltometro.org/commuter-options/commuter-options

e Commuter Choice Website- http://www.commuterchoicemaryland.com/

e Lawrie, J., Guenther, J., Cook, T., Meletiou, M.P., and O’Brien, S.W. 2004. The
Economic Impact of Investments in Bicycle Facilities: A Case Study of the Northern
Outer Banks. Report for the North Carolina Department of Transportation.
http://www.ncdot.org/bikeped/download/bikeped research EIAfulltechreport.pdf.

e Litman, T. 2011. Evaluating Non-Motorized Transportation Benefits and Costs.
Victoria Transport Policy Institute, June 8, 2011. http://www.vtpi.org/nmt-tdm.pdf.

Transportation-9: Pricing Initiatives
Lead Agency: MDOT

Program Description

This program addresses transportation pricing and travel demand management incentive
programs. It also tests the associated potential GHG emission reduction benefits of
alternate funding sources for GHG beneficial programs. Projects are tied to commute
alternative and incentive programs including specific projects such as ridesharing
(Commuter Connections), guaranteed ride home, transportation demand program
management and marketing, outreach and education programs (Clean Air Partners),
parking cash-out subsidies, transportation information kiosks, local car-sharing programs,
telework partnerships, parking impact fees, and vanpool programs.

The following are a variety of pricing initiatives to reduce GHGs.

Electronic Toll Collection

The Maryland Transportation Authority commenced operation of its electronic toll
collection system, MTAG, at the authority’s three harbor crossing facilities in 1999. By
fall 2001, all toll facilities in the region were equipped with electronic toll collection
equipment. As of January 2004, 45 percent of vehicles using the Maryland Transportation
Authority facilities used electronic toll tags. The Maryland Transportation Authority is a

147



Maryland’s Plan to Reduce Greenhouse Gas Emissions, December 31, 2011 | Appendix C

member of the E-Z Pass Inter-Agency Group, a coalition of Northeast Toll Authorities.
Reciprocity with the E-Z Pass system in was established in 2001, enabling travelers in
Maryland, as well as at most toll facilities in New York, New Jersey, Delaware,
Pennsylvania, Massachusetts, Virginia, and West Virginia, to pay tolls using one
electronic device.

At present high speed toll lanes, such as Fort McHenry Tunnel, are under study.

Programs Under Consideration

The State continues to work with metropolitan planning organizations, the Maryland
General Assembly, and stakeholders to identify additional pricing initiatives to consider.
Several of these efforts are described below.

High Occupancy Toll Lanes

High occupancy toll lanes continue to be evaluated in Maryland for reducing peak hour
congestion, but they have to be coupled with strategies that reduce their potential
negative impacts. Care must be taken to ensure that these lanes do not adversely affect
drivers with no transit options, extreme commutes, lower incomes, and jobs with
inflexible hours.

VMT Fees

Maryland is working with the 1-95 corridor coalition to evaluate efforts in other areas to
establish GHG emission-based road user fees Statewide to complement or replace motor
fuel taxes.

Congestion Pricing and Managed Lanes

Maryland continues to work with the metropolitan planning organizations to evaluate
local pricing options in urban areas, charges to local motorists to use a roadway, bridge,
or tunnel during peak periods, with revenues used to fund transportation improvements
and systems operations meeting State goals.

Parking Impact Fees

Maryland continues to analyze parking pricing policies that ensure effective use of urban
street space. Provision of off-street parking should be regulated and managed with
appropriate impact fees, taxes, incentives, and regulations.

Employer Commute Incentives

Maryland continues to look for opportunities to strengthen employer commute incentive
programs by increasing marketing and financial and/or tax based incentives for
employers, schools, and universities to encourage walking, biking, public transportation
usage, carpooling, and teleworking.

Estimated GHG Emission Reductions in 2020

By 2020, the potential emission reductions from this program are estimated to be
2.21 MMtCOze.
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Figure C-37. Low and High GHG Benefits for Transportation-9

Low Estimate 0.20 MMtCO,e MDOT Quanpﬁca‘uon
Appendix D

) ) MDOT Quantification
High Estimate 2.21 MMtCOze Appendix D

Other Environmental Benefits

This program will result in other environmental benefits. It can be expected, but has not
been quantified, that the decrease in fuel use will decrease the emissions of ozone
precursor pollutants, nitrogen oxides and volatile organic carbons, as well particulate
matter emissions.

Nitrogen oxide emission reductions will help Maryland meet air quality standards for
ground level ozone and fine particulate matter. They will also significantly help

Maryland reduce nitrogen pollution in the Chesapeake Bay.

Volatile organic carbon compound emission reductions will help Maryland meet air
quality standards for ground level ozone.

Particulate matter emission reductions will help Maryland meet air quality standards for
fine particulate matter.

Economic Benefits, Job Creation and Job Protection

The major job creation potentials of the transportation pricing policies stem from the re-
investment of government revenues that are collected from VMT taxes, congestion fees,
toll fees, etc. These revenues can be invested to improve transportation infrastructure and
increase transit facilities in the most affected areas of the pricing policies. All of this
investment will create jobs in the construction sector, public transportation sector, and
related transportation activity supporting sectors. All of these sectors are labor intensive
in Maryland.

Implementation and administration of the pricing mechanisms will also create jobs. For
example, compared with transportation fuel taxes, toll collection demands more labor
inputs. Even with increased use of electronic toll collection systems, back office work
such as verifying the readings of license plate, network management, traffic violation
processing, etc. will increase (Cambridge Systematics, Inc., 2009).

The government incentives to promote the employer commute programs can encourage
non-motorized commuting such as walking and biking, or use of public transportation,
carpooling/vanpooling, or telecommuting. Benefits can be expected to both the
employers and employees. For the employers, short-term benefits include tax savings.
Long-term benefits may include savings in parking facilities and office spaces (Herzog
and Grant, 2007). For the employees, savings would mainly come from reduced
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expenses on transportation fuels and vehicle operation and maintenance. All of these
potential savings can bring positive job growth to the State.

The major stimulus effects of the transportation pricing policies will stem from the re-
investment of government revenues that are collected from VMT taxes, congestion fees,
toll fees, etc. These revenues can be invested to improve transportation infrastructure and
increase transit facilities in the most affected areas of the pricing program. All of this
investment will increase demand on goods and services from construction sector, public
transportation sector, and related transportation activity supporting sectors. All of these
sectors can lead to relatively high multiplier effects in the economy, meaning that the
direct spending in these sectors would generate relatively higher positive ripple or chain
effects in the economy.

In Safirova et al. (2006), the long-term economic and land-use effects of congestion
pricing were evaluated using the computable general equilibrium model. The policy
analyzed in this study is a cordon toll implemented in a small core area of downtown
Washington, DC during the morning rush hours. The modeling results indicated a
modest economic gain of about 0.05 percent increase of annual income. In this study, the
collected government revenues from the tolls are assumed to be redistributed back to the
households through lump-sum transfers. The equity implication (i.e., how the welfare
gains are distributed among different income groups) is thus likely to be progressive,
because equal lump sum transfers across the population represent a higher proportion of
base income of lower income groups.

Further analyses for the economic benetfits, job creation and job protection in Maryland
from this program is included in Chapter 7 of this plan.

Implementation

Projects that contribute to a change in VMT growth and/or improve system efficiency are
a subset of the State’s complete Consolidated Transportation Program. Currently funded
and planned transportation system investments 2006 - 2020, which are defined in the
Maryland 2009 - 2014 Consolidated Transportation Program and in the metropolitan
planning organizations, transportation improvement programs, and long-range plans
through 2020 include implementation of Baltimore regional ride share and guaranteed
ride home programs and Metropolitan Washington Council of Government's Commuter
Connections program. Additional Consolidated Transportation Program projects related
to pricing incentives include Maryland Transportation Authority projects, primarily the
Inter-county Connector and I-95 Express Toll Lanes. Also included are State funded
commute alternative incentive programs in the Baltimore and Washington regions.

Strategies that amplify GHG emission reductions from other strategies by supporting
Smart Growth, transit, and bike and pedestrian investments have also been considered.
Detailed definitions of these strategies, outlined in four strategy areas, are as follows:
e Maryland Motor Fuel Taxes or VMT Fees — There are two primary options for
consideration, both of which would create additional revenue that could be used

150



Maryland’s Plan to Reduce Greenhouse Gas Emissions, December 31, 2011 | Appendix C

to fund transportation improvements and systems operations to help meet
Maryland GHG reduction goals; they are:
(1) Increase the per gallon motor fuel tax consistent with alternatives under
consideration by the Blue Ribbon Commission on Maryland Transportation
Funding, and
(2) Establish a GHG emission-based road user fee (or VMT fee) Statewide by
2020 in to replace or in addition to existing motor fuel taxes.

e (Congestion Pricing and Managed Lanes — Establish as a local pricing option in
urban areas that will charge motorists more to use a roadway, bridge or tunnel
during peak periods, with revenues used to fund transportation improvements and
systems operations to help meet Maryland GHG reduction goals.

e Parking Impact Fees and Parking Management — Establish parking pricing
policies that ensure effective use of urban street space. Provision of off-street
parking should be regulated and managed with appropriate impact fees, taxes,
incentives, and regulations.

o Employer Commute Incentives — Strengthen employer commute incentive
programs by increasing marketing and financial and/or tax based incentives for
employers, schools, and universities to encourage walking, biking, public
transportation usage, carpooling, and teleworking.

Supporting Laws and Regulations (including new legislation needed)

e "Safe Accountable Flexible Efficient Transportation Equity Act: A Legacy for Users"
needs to be re-authorized to allow for funding of multimodal strategies and VMT
options

Links to Supporting Documentation

e Maryland Climate Action Plan and Appendix, MDOT Draft 2012 Implementation
Plan Report, April 11, 2011 (including appendices)

e Maryland Climate Action Plan, Appendix D-4, Transportation & Land Use, August
2008

e MDOT Draft 2012 Implementation Plan -
http://www.mdot.maryland.gov/Planning/Environmental Planning.html

e MdATA web page- http://www.mdta.maryland.gov/

e FHWA report on Innovative Traffic Control Practices in Europe (1999) -
http://www.thwa.dot.gov/publications/publicroads/99septoct/trafscan.cfm

e VMT fees- http://www.planetizen.com/node/25269

e EPA guidance on transportation pricing-
http://www.epa.gov/otaq/stateresources/policy/pag_transp.htm#tp

e Commuter Choice Website- http://www.commuterchoicemaryland.com/

e (CBO Alternative Approaches to Funding Highways-
http://www.cbo.gov/doc.cfm?index=12101

e Virginia Hot Lanes-Capital Beltway-http://virginiahotlanes.com/

e Cato-High Occupancy Toll Lanes Benefit All-
http://www.cato.org/pubs/regulation/regv23nl/poole.pdf
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e A Domestic Scan of Congestion Pricing and Managed Lanes-FHWA -
http://ops.thwa.dot.gov/publications/thwahep09044/thwahep09044.pdf

e (Congestion Pricing and Managed Lanes in Metropolitan Transportation Planning-
http://westernite.org/2010/consideration-of-congestion-pricing-and-managed-lanes-
in-metropolitan-transportation-planning/

e Regional Parking Strategies for Climate Protection-California-
http://www.mtc.ca.gov/planning/smart growth/parking/MTC Parking Strategies.pdf

e (Cambridge Systematics, Inc. 2009. Assessing the Economic Effects of Congestion
Pricing. Final Report Prepared for Oregon Department of Transportation.

e Herzog, E. and Grant M. 2007. “Commuter Choice Benefits Calculator: Web-Based
Tool for Estimating Costs and Benefits of Commuter Programs,” Transportation
Research Record 1781: p32-39.

e Safirova, E., Houde, Sebastien, Lipman, D.A., Harrington, W., and Baglino, A. 2006.
Congestion Pricing: Long-Term Economic and Land-Use Effects. Resources for the
Future Discussion Paper. http://www.rff.org/rff/documents/rff-dp-06-37.pdf.

Transportation-10: Transportation Technology
Initiatives

Lead Agency: MDOT

Program Description

Transportation technology initiatives are significant contributors to mobile source
emissions reductions and are an important element of the State's efforts to help reduce
GHGs. Projects fall across many diverse categories including: intelligent transportation
systems, traffic operational improvements, engine replacements, and clean vehicle
technology including State and federal initiatives.

Traffic Flow Improvements

The Coordinated Highways Action Response Team program, operated by MDOT and the
Maryland State Police focuses its operations on non-recurring congestion, such as
backups caused by accidents. The Statewide Operations Center, and the three satellite
operations centers in the region, survey the State’s roadways to quickly identify incidents
through the use of intelligent transportation system technology and direct emergency
responders to the accident scenes. Quicker response helps save lives and restores normal
roadway operation.

The Coordinated Highways Action Response Team program also includes traffic patrols,
which have been operating during peak periods on many of the State highways in the
region since the early 1990s. Based on collected data, it has been estimated that this
program saved 37.3 million vehicle hours of delay Statewide (21.3 million hours of delay
in the Baltimore region), 6.3 million gallons of fuel, and reduced overall mobile source
emissions.
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Maryland 511 is Maryland's official travel information service. Maryland 511 provides
travelers with reliable, current traffic and weather information, as well as links to other
transportation services. Maryland 511 helps motorists reach their destination in the most
efficient manner when traveling in Maryland.

Truck Stop Electrification

Truck stop electrification allows truckers to shut down their engine and obtain electric
power and “creature comforts” while resting. Truck stop electrification reduces diesel
emissions and noise as well as wear and tear on the truck engine.

Maryland truck stops provide electricity (110 volts AC), cab heating/cooling, television
and movies, telephone and internet access. The Maryland sites currently being pursued
are located in Baltimore, Jessup and Cecil Counties.

Timing of Highway Construction Schedules
MDOT continues to evaluate new options to require non-emergency highway and airport
construction be scheduled for off-peak hours that minimize delay in traffic flow.

Electronic Toll Collection

The Maryland Transportation Authority commenced operation of its electronic toll
collection system, MTAG, at the authority’s three harbor crossing facilities in 1999. By
fall 2001, all toll facilities in the region were equipped with electronic toll collection
equipment.

Traffic Signal Synchronization

The Maryland State Highway Administration has instituted a program to review and
retime its 1,200 traffic signals in the Baltimore region. The timing of each traffic signal
system is reviewed and updated every three years. In addition, systems in high profile
corridors or corridors subject to significant traffic pattern change are evaluated on a more
frequent schedule. This program results in smoother traffic flow as well as reduced
emissions resulting from idling vehicles.

Synchro software is used to develop new timing plans and to calculate benefits from the
new timing plans. This program has resulted in the following average annual benefits for
the Baltimore region: 11.8 percent reduction in network delay; 8.5 percent reduction in
arterial delay; 8.7 percent reduction in arterial stops; and 1.9 percent reduction in fuel
consumption. Additional traffic signal control projects in the Baltimore region are
planned for FY 2011 using federal funds.

Variable Message Sign

A variable message sign is an electronic traffic sign used on roadways to give travelers
information about special events. Such signs warn of traffic congestion, accidents,
incidents, roadwork zones, or speed limits on a specific highway segment. In urban areas,
variable message signs are used within parking guidance and information systems to
guide drivers to available car parking spaces. The signs may also ask vehicles to take
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alternative routes, limit travel speed, warn of duration and location of the incidents or just
inform of the traffic conditions.

Telework Partnership with Employers

The Baltimore Metropolitan Council and the Metropolitan Washington Council of
Governments participate in a bi-regional program to assist large and small employers to
establish home-based telecommuting programs for their employees. This program,
known as the “Telework Partnership with Employers,” is funded by MDOT. In addition
to the traffic and GHG reduction benefits, this program assists in perfecting marketing,
outreach procedures, and administrative methods that may be used in other alternate
commute programs. Since its kickoff in October 1999, over 25 large and small private
sector employers as well as two nonprofit organizations have been recruited to participate
in the bi-regional telework partnership program. In the Baltimore region, eight employers
have taken advantage of this program and several others are currently considering the
program. Employers are recruited through outreach events. Employers that have signed
up to participate in year-long pilot programs choose from a list of qualified regional and
national telecommuting consultants whose services are paid for by MDOT.

Light-Emitting Diode Traffic Signals

MDOT continues to work with Baltimore City and other State jurisdictions to find
opportunities to replace traditional traffic signal heads with light-emitting diode signal
heads. The light-emitting diode signal heads would have an expected 90 percent power
savings for the 39,000 traffic signals in Baltimore City.

Vehicle Technologies

Vehicle fuel economy standards are a key consideration in estimating future GHG
emissions. By 2020, a number of State and federal initiatives that affect fuel economy
standards will be in-place and significantly contribute to the 2020 transportation sector
GHG reductions. Vehicle standards that have not been accounted for elsewhere in this
document and would affect fuel economy and potential GHG emissions prior to 2020
include:

e Corporate Average Fuel Economy Standards (Model Years 2008-2011) — Vehicle
model years through 2011 are covered under existing Maryland standards that
will remain intact under the new national program.

e National Program (Model Years 2012-2016) — Fuel economy improvements begin
in 2012 until an average 250 gram per mile carbon dioxide standard is met in the
year 2016. This equates to an average fuel economy near 35 mpg.

Transportation Fuels

Accounting for increases in the availability of renewable fuels in 2020 is an important
component of estimating potential GHG emission reductions from the Maryland
transportation sector. EPA issued the Renewable Fuel Standard Program final rule in
March 2010, which mandates the use of 36 billion gallons of renewable fuel annually by
2022.
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Other Areas

Transportation technology initiatives also include projects at Baltimore Washington
International Airport, such as aircraft taxi/idling/delay reduction strategies, vehicle fleet
purchases, dedicated lanes, smart park facilities, auxiliary power units for ground service
equipment, and facility electricity usage, and by the Maryland Port Administration, such
as cargo handling equipment replacements and engine repowers, and truck replacements
and engine repowers. Refer to Transportation-14: Airport Initiatives and Transportation-
15: Port Initiatives for more GHG emission reduction strategies being implemented in
these areas.

Estimated Greenhouse Gas Emission Reductions in 2020

The emission reductions from this measure have been combined with the Maryland Clean
Cars Program described in Transportation-1. Mobile source emission reductions are
calculated using a model which addresses all of the various control programs at once.
Because of this, it is most appropriate to use the total emission reduction from all of the
measures combined, instead of trying to show emission reductions on a measure by
measure basis. In some cases, the reductions from individual measures can actually
change, based upon the order in which the modeler applied each individual control
program in the model.

By 2020, the potential emission reductions from this program combined with the
Maryland Clean Cars Program are estimated to be 9.48 MMtCO,e.

Figure C-38. Low and High GHG Benefits for Transportation-10

Low Estimate 6.03 MMtCO,e MDOT Quagt1ﬁcat1on
Appendix D

. . MDOT Quantification
High Estimate 9.48 MMtCO,e Appendix D

The emission reductions from this measure have been combined with the federal fuel
efficiency (or Corporate Average Fuel Efficiency) standards and the other transportation
technology programs included in Transportation-10:  Transportation Technology
Initiatives. Mobile source emission reductions are calculated using a model which
addresses all of the various control programs at once. Because of this, it is most
appropriate to use the total emission reduction from all of the measures combined, instead
of trying to show emission reductions on a measure by measure basis. In some cases, the
reductions from individual measures can actually change, based upon the order in which
the modeler applied each individual control program in the model.

The following programs have significant overlap between them with respect to
implementation and emission reductions:

Transportation-1: Maryland Clean Cars Program

Transportation-10: Transportation Technology Initiatives
Transportation-17: Renewable Fuel Standard
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Transportation-18: Corporate Average Fuel Economy

For this reason, MDE has decided to combine the potential 2020 benefits from these
programs under one emission benefit estimate.

The Transportation-1: Maryland Clean Cars Program quantification identifies a 2020
potential benefit of 8.67 MMtCOze in 2020:

Figure C-39. Breakout of GHG Benefits from State-driven fuel efficiency

programs
2020 MMtCO,e

Program Name reduced
2008 -2011 CAFE
Standards 3.09
2012-2016 CAFE
Standards 4.26
2017-2025 Clean Cars 1.32

sum 8.67

The Transportation-10: Transportation Technology Initiatives and Transportation-17:
Renewable Fuel Standards quantification later in this section identifies the following
reductions in 2020:

Figure C-40. Breakout of Additional GHG Benefits from fuel efficiency
programs not captured under the Maryland Clean Cars Program

2020 MMtCO,e

Program Name reduced
2008 -2011 CAFE Standards 2.27
2012-2016 CAFE Standards 3.19
Renewable Fuel Standard 0.24
Plans/ Programs/ TERMS - Funded 0.33
Plans/ Programs/ TERMS -
Unfunded 0.24

sum 6.27

Combining these programs under one emission reduction estimate to avoid double
counting (or “overlap”) produces a new estimate of reductions:

Figure C-41. Combined GHG Benefits from State and federal fuel
efficiency programs

2020 MMtCO,e
Program Name reduced
2008 -2011 CAFE Standards 3.09
2012-2016 CAFE Standards 4.26
2017-2025 Clean Cars 1.32
Renewable Fuel Standard 0.24
Plans/ Programs/ TERMS - Funded 0.33
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Plans/ Programs/ TERMS -
Unfunded 0.24

sum 9.48

Low and High Estimates — MDE Quantification

The Maryland Clean Cars Program contains all the benefits associated with the various
Maryland and federal fuel economy programs initiated between 2008 through 2025.
These would include the model year 2008 through 2011 federal fuel economy standards,
the Maryland Clean Cars Program and the 2012 through 2016 model year federal fuel
efficiency standards, and the upcoming proposed 2017 through 2025 model year federal
fuel economy standards.

The 2008 federal fuel efficiency standards are discussed in more detail in Transportation-
18: Corporate Average Fuel Economy Standards: Model Years 2008-2011.

By 2030, as the fleet continues to turn over, the combined benefits from Maryland and
federal fuel efficiency standards could be approximately 14.11 MMtCOze.

Other Environmental Benefits

This program will result in other environmental benefits. It can be expected, but has not
been quantified, that the decrease in fuel use will decrease the emissions of ozone
precursor pollutants, nitrogen oxides and volatile organic carbons, as well particulate
matter emissions.

Nitrogen oxide emission reductions will help Maryland meet air quality standards for
ground level ozone and fine particulate matter. They will also significantly help

Maryland reduce nitrogen pollution in the Chesapeake Bay.

Volatile organic carbon compound emission reductions will help Maryland meet air
quality standards for ground level ozone.

Particulate matter emission reductions will help Maryland meet air quality standards for
fine particulate matter.

Economic Benefits, Job Creation and Job Protection

All of the initiatives above will result in jobs created to produce the needed infrastructure
and equipment to fulfill the program. Installation, operation, and maintenance of these
equipments will also create job opportunities.

Reduced fuel consumption and maintenance will provide a cost savings for the trucking
industry as well as consumers. This savings will help increase the purchasing power of
households and reduce the production and shipping cost of businesses, which will all turn
into economic gains, including job creation.
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Studies show that home-based telework will bring benefits to both employers and
employees (Van Horn and Storen, 2000; Doherty et al., 2000; Morgan, 2004; Telework
Research Network, 2010). The benefits to employees would include savings on gasoline,
parking, tolls, and other work related expenses (such as clothing and food), as well as
time savings. Benefits to the employers include improved productivities of the
employees, electricity and office space savings, as well as other work space related
savings such as maintenance, security, sanitation, etc.

For all of the above transportation technologies, a full macro assessment should also
include the consideration regarding the source of program funding, and which sectors
will ultimately bear the incremental cost of adopting these technologies. For example, if
most of the cost of these programs would be covered by the State government funds, the
negative impacts stemming from the shifted and reduced spending in other general
government expenditure areas should be taken into consideration.

For job and economic impacts of other vehicle technologies, please refer to
Transportation-1: Maryland Clean Car Program, Transportation-3: Clean Fuel Standard,
Transportation-14: Airport Initiatives, and Transportation-15: Port Initiatives.

This program will increase the demand of goods and services from the sectors that
produce equipment needed to fulfill these programs. Economic activities will also
increase in operating and maintaining of these equipment and systems.

Shutting off the diesel engine at the truck stops that provide electrification equipment will
reduce diesel consumption but will increase grid electricity consumption. Since almost
two-thirds of electricity consumption in Maryland is supplied by in-state generation,
while a very large proportion of diesel is imported, this shift of energy use will result in
more in-state spending and related multiplier effects.

Reduced fuel consumption and maintenance will provide a cost savings for the trucking
industry as well as consumers. This savings will help increase the purchasing power of
households and reduce the production and shipping cost of businesses, which will all turn
into economic gains.

A recent study by Telework Coalition indicates that if 50 people in a company with
telework compatible jobs can work from home half of the time, the total savings can
reach $789,810 (Telework Research Network, 2010). Re-spending of all these savings in
other goods and services will generate both direct and indirect stimulus effects to the
State economy.

For all of the above transportation technologies, a full macro assessment should also
include the consideration regarding the source of program funding, and which sectors
will ultimately bear the incremental cost of adopting these technologies. For example, if
most of the cost of these programs would be covered by the State government funds, the
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negative impacts stemming from the shifted and reduced spending in other general
government expenditure areas should be taken into consideration.

Further analyses for the economic benefits, job creation and job protection in Maryland
from this program is included in Chapter 7 of this plan.

Implementation

Projects that contribute to a change in VMT growth and/or improve system efficiency are
a subset of the State’s complete Consolidated Transportation Program. Current
Consolidated Transportation Program projects applicable to transportation technology
initiatives include Coordinated Highways Action Response Team program
implementation, State and local programs for signal synchronization, transit system
upgrades, and high speed tolling at I-95 Fort McHenry toll plaza.

Funded and planned transportation system investments 2006-2020, which are defined in
the Maryland 2009 - 2014 Consolidated Transportation Program and in the metropolitan
planning organizations, transportation improvement programs, and long-range plans
through 2020 include:
e Installation, repair and replacement of variable message signs
e Congestion management programs including the employment of variable message
signs, closed circuit television, signal coordination, the deployment of local
information technology system projects (transit signal priority systems, automatic
passenger counters, traffic signal control software, etc.), and the development of
park and ride facilities
e (Congestion Mitigation and Air Quality Improvement Program projects
e C(lean Air Partners projects
e Advanced transportation management systems utilizing fiber optics

Additionally, the following strategies were identified for further analysis and possible
implementation under this program area:

o Active Traffic Management / Traffic Management Centers — Provide real-time,
variable-control of speed, lane movement, and traveler information (for drivers
and transit users) within a corridor and conduct centralized data collection and
analysis of the transportation system. System management decisions are based on
inroad detectors, video monitoring, trend analysis, and incident detection
(currently performed by Coordinated Highways Action Response Team program).

o Traffic Signal Synchronization / Optimization — Traffic signal operations are
synchronized to provide an efficient flow or prioritization of traffic, increasing the
efficient operations of the corridor and reducing unwarranted idling at
intersections. The system can also provide priority for transit and emergency
vehicles.  Specific performance measure is “reliability.”  Traffic Signal
Synchronization is currently performed by the Maryland State Highway
Administration and local jurisdictions.

o Timing of Highway Construction Schedules — Consider requiring non-emergency,
highway and airport construction be scheduled for off-peak hours that minimize
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the delay in traffic flow. Include incentives for completing projects ahead of
schedule.

e Green Port Strategy — Develop and implement a “Green Port Strategy” consistent

with industry trends and initiatives including EPA’s Strategy for Sustainable
seaports (note: also applies to Transportation-15: Port Initiatives).

e Reduce Idling Times — Reduce idling time in light duty vehicles, commercial

vehicles (including the use of truck stop electrification), buses, locomotive, and
construction equipment.

o Marketing and Education Campaigns — Initiate marketing and education

campaigns to operators of on-and off-road vehicles (note: this strategy also
applies to Trasnportation-11: Electric Vehicle Initiatives and Transportation-12:
Low Emission Vehicle Initiatives).

o Technology Improvements for On-highway Vehicles — Promote and incentivize

fuel efficiency technologies for medium and heavy-duty trucks (on-highway
vehicles) (note: this strategy also applies to Trasnportation-11: Electric Vehicle
Initiatives and Transportation-12: Low Emission Vehicle Initiatives).

Supporting Laws and Regulations (including new legislation needed)

Though none were identified in this version of the Plan, future versions of this Plan may
identify any laws and regulations pertinent to this program.

Links to Supporting Documentation

CHART - http://chart.maryland.gov/default.asp

Maryland Climate Action Plan and Appendix, MDOT Draft 2012 Implementation
Plan Report, April 11, 2011 (including appendices)

Maryland Climate Action Plan, Appendix D-4, Transportation & Land Use, August
2008

MDOT Draft 2012 Implementation Plan -
http://www.mdot.maryland.gov/Planning/Environmental Planning.html
“Light-Duty Vehicle Greenhouse Gas Emission Standards and Corporate Average
Fuel Economy Standards; Final Rule” (EPA-HQ-OAR-2009-0472-
11424:http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OAR-2009-0472-
11424).

FHWA report on Innovative Traffic Control Practices in Europe (1999) -
http://www.thwa.dot.gov/publications/publicroads/99septoct/trafscan.cfm
Intelligent Transportation Society of Maryland-
http://www.itsmd.org/index.php?page 1d=3

Variable message signs- http://en.wikipedia.org/wiki/Variable-message sign
Carbon offsets- http://www.terrapass.com/about/how-carbon-offsets-work.html
LEED certification- http://www.usgbc.org/DisplayPage.aspx?CMSPagelD=222
EPA Guidance on Intelligent Transportation Systems Management-
http://www.epa.gov/otaq/stateresources/policy/pag_transp.htm#itsm

Shorepower Truck Stop Electrification- http://www.shorepower.com/
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e Baltimore Metropolitan Council Telework website-
http://www.baltometro.org/commuter-options/telework
e CAFE standards- http://www.nhtsa.gov/fuel-economy

e EPA Renewable Fuels Standard-
http://www.epa.gov/otaq/fuels/renewablefuels/regulations.htm

e Doherty, S. T., Andrey, J. C., and Johnson, L. C., “The Economic and Social Impacts
of Telework,” paper prepared for U.S. Department of Labor Symposium “Telework
and the New Workplace of the 21 Century,” New Orleans, LA, October 16, 2000.

e Boston Transportation Department (BTD) and Howard/Stein-Hudson Associates, Inc.
The Benefits of Retiming/Rephasing Traffic Signals in the Back Bay.

e Morgan, R.E. 2004. “Teleworking: an assessment of the benefits and challenges”,
European Business Review 16 (4): 344 — 357.

e Ross & Associates. 2009. Truck Stop Electrification and Anti-Idling as a Diesel
Emissions Reduction Strategy at US-Mexico Ports of Energy. Report Prepared for
the U.S. EPA. http://www.epa.gov/region9/climatechange/border.html.

e SunGuide. 2002. Florida Intelligent Transportation Systems Benefits.
http://www.floridaits.com/PDFs/benefits analysis.pdf.

e Sunkari, S. 2004. “The Benefits of Retiming Traffic Signals,” ITE Journal, April
2004, p. 26-29.
http://www.spcregion.org/downloads/ops/Other%20Studies/BenefitsofRetiming Traffi
cSignals.pdf.

e Telework Research Network. 2010. Workshifting Benefits: The Bottom Line.
http://www.workshifting.com/downloads/downloads/W orkshifting%20Benefits-
The%20Bottom%20Line.pdf.

e Van Horn, C.E. and Storen, D. “Telework: Coming of Age? Evaluating the
Potential Benefits of Telework,” paper prepared for U.S. Department of Labor
Symposium “Telework and the New Workplace of the 21+ Century,” New Orleans,
LA, October 16, 2000. http://www.naswa.org/sections/pdf/2001/p1_1.pdf

Transportation-11: Electric Vehicle Initiatives
Lead Agency: MDOT

Program Description

Initiatives to encourage use of electronic vehicles are part of efforts by the State to help
reduce air emissions, including GHGs, by providing viable alternatives to internal
combustion engine vehicles. Electric vehicles can help to reduce mobile emissions
because they are a clean vehicle technology, using battery power for propulsion rather
than an internal combustion engine. The following are a variety of initiatives to
encourage electric vehicle usage.
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Vehicle-to-Grid

MDOT, MEA, and MDE continue to evaluate and consider vehicle to grid opportunities
in Maryland. Vehicle to grid presents a mechanism to meet key requirements of the
electric power system, using electric vehicles when they are parked and underutilized.
While vehicle to grid is expected to have several applications, the most economic entry
for this green innovation is the market for ancillary services. The highest value ancillary
service is frequency regulation. In Maryland's deregulated electricity market, frequency
regulation can have average values of $30-$45 per MW per hour, with hourly rates
fluctuating widely around that average.

A second market of interest is spinning reserves, or synchronous reserves, with values in
the range of $10 per MW per hour, but much less frequent dispatch. The primary revenue
in both of these markets is for electricity capacity rather than energy, and both markets
are well suited for using the electric vehicle batteries as a storage resource because they
require quick response times yet low total energy demand. Additionally, use of vehicle to
grid can provide electricity distribution system support when there is a concentration of
parked vehicle to grid cars, along overload elements in the distribution system.

A later application, when parked vehicle to grid-capable cars are connected and
aggregated in large numbers, would be to use them as dispersed energy storage for
intermittent but renewable resources such as wind and solar. The results of the study
show that vehicle to grid, in addition to providing valuable grid services, could also prove
to be a prominent application in the global transition to the emerging green and
sustainable energy economy. Solar panels in parking lots would shade the vehicles (lower
evaporative emissions/less energy needed to cool car interiors) and generate mostly green
electrons to feed plug-in hybrid electric vehicles.

Electric Vehicles

MDOT has been working closely with MDE, MEA, Baltimore City and the Baltimore
Electric Vehicle Initiative to select appropriate locations for 65 electric vehicle re-
charging stations around the State. Several of the re-charging stations will be located at
MDOT and modal facilities such as the MDOT Headquarters in Hanover, the Baltimore
Washington International Airport MARC/AMTRAK station, the BWI parking garage and
park-and-ride lots maintained by MDOT modal agencies. =~ MDOT’s continued
involvement in expanding the availability of electric vehicle recharging stations
throughout the State will contribute to Statewide GHG emission reductions and
complement the efforts of the 2010 Maryland General Assembly, which has passed
legislation approving electric vehicle tax credits and electric vehicle use of high-
occupancy vehicle lanes, and the 2011 Maryland General Assembly, which has passed
legislation to create an Electric Vehicle Infrastructure Council, and establish a State
income tax credit of 20 percent of the cost of electric vehicle charging equipment for
individuals and businesses.

MDOT is working to form an Electric Vehicle Infrastructure Council comprised of State,
local and private sector representative to develop a plan to implement electric vehicle
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infrastructure throughout the State. It is MDOT’s goal to make the availability of electric
vehicle rechargers as convenient as current conventional fueling systems.

MDOT is also working with the Transportation and Climate Initiative, a consortium of
transportation, air and energy agencies in the North East and Mid-Atlantic, to develop a
process and guidelines for incorporating electric vehicle rechargers in and near the 1-95
corridor.

Non-MDOT Initiatives Underway

Maryland Electric Vehicle Initiative

In March 2010, MEA launched a new program to promote the use of electric vehicles in
Maryland. The Electric Vehicle Infrastructure Program initiative will provide aid in the
installation of electric vehicle recharging units and truck stop electrification. The
program, run by MEA and the Maryland Clean Cities Coalition, will provide $1 million
during the FY11 in grants to State and local governments as well as nonprofits and
private entities.

Several plug-in electric vehicles are expected to be commercially available later this year,
including the Chevy Volt and the Nissan Leaf. These vehicles will reduce the amount of
gasoline utilized in the State while also reducing carbon emissions and promoting energy
independence.

MDOT has been working with other State agencies to expand the availability of electric
vehicle recharging systems. An initial 65 public electric charging stations are being
installed in the Baltimore region. Almost a third are being installed on MDOT property,
particularly at passenger transfer points such as BWI parking garages, train station
parking facilities and near [-95. MDOT installed 2 public recharging stations at MDOT
headquarters for public usage.

Maryland Transit Administration Support for Howard County Electric Bus Project

e Replace three diesel buses with electric buses to operate on Howard Transit's
Green Route (serving downtown locations including the Columbia Mall, the
Village of Wilde Lake, Howard Community College, and Howard County
General Hospital)

e Install an inductive charger at Howard County Community College to provide
energy to the bus batteries through electromagnetic induction

e Build a transit shelter and an "Energy Information Station" to provide real-time
information on the charging process including the recording of emission
reductions and cost savings

e This project is fully funded by TIGGER II Discretionary Grant Funds and is ready
to proceed so has been added as an amendment to the FY 2011-2014
transportation implementation program.
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Clean and Efficient Strategies

MDE is supporting the installation of two “Quick Charge” recharging units in Baltimore
City. These chargers allow the recharge of electric vehicles in under an hour as compared
to the previous time of six hours. This increase in efficiency could encourage Baltimore
City to purchase more electric vehicles for its downtown fleet.

MDE also worked with Johns Hopkins University to install a “Quick Charger” unit at its
main campus.

Baltimore City Electric Vehicle Infrastructure

This is a Baltimore Regional Transportation Board Congestion Mitigation and Air
Quality Subcommittee recommendation for FY11 funding to install 8 electric vehicle
charging units in public garages in Baltimore.

MDOT, MEA and MDE continue to analyze and consider other options to promote
electric vehicles such as:

e Plug-in spaces at workplaces, hotels, toll plazas, etc
e Preferential parking for electric and low emitting vehicles

Estimated GHG Emission Reductions in 2020

In order to account for similarities across programs, all emission benefits and costs
associated with this program has been aggregated under Transportation-10:
Transportation Technologies.

Other Environmental Benefits

It is estimated that there will be less power plant emissions if V2G can return power to
grid which would assist electricity generators from supplying generation capacity.

This program will result in other environmental benefits. It can be expected, but has not
been quantified, that the decrease in fuel use will decrease the emissions of ozone
precursor pollutants, nitrogen oxides and volatile organic carbons, as well particulate
matter emissions.

Nitrogen oxide emission reductions will help Maryland meet air quality standards for
ground level ozone and fine particulate matter. They will also significantly help

Maryland reduce nitrogen pollution in the Chesapeake Bay.

Volatile organic carbon compound emission reductions will help Maryland meet air
quality standards for ground level ozone.

Particulate matter emission reductions will help Maryland meet air quality standards for
fine particulate matter.
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Economic Benefits, Job Creation and Job Protection

The impacts to the energy supply sector are mixed. With the substitution of the electric
vehicles for internal combustion engine vehicles, the demand for electricity generation
will increase while the demand for gasoline and diesel will decrease accordingly. In
Maryland, two-thirds of electricity demand is supplied by in-state generation, while in
contrast, nearly 90 percent of the petroleum fuels (including gasoline and diesel) are
imported from out-of-state (MIG, 2011). Therefore, most of the dampening effect from
reduced gasoline and diesel consumption will take place outside of the State

This program would also stimulate the manufacturing sector of the electric vehicles. In
addition, large-scale use of electric vehicles would also increase the demand of storage
battery and other ancillary parts production. According to the 2009 IMPLAN data, both
the automobile manufacturing and storage battery manufacturing sectors have very low
regional purchase coefficients (0.006 for the former and 0.07 for the latter). Therefore,
complementary policies that provide incentives to the electric vehicle and parts
technologies and manufacturing can help bring new firms and job opportunities to the
State.

The supporting infrastructure development is also important for the large-scale adoption
of electric vehicles. Necessary infrastructure would include public charging stations,
installation of home chargers, integrated communications, and electronic control systems
(EPRI, 2009). New jobs will be created in the construction sector and electronic
equipment mfg sectors. Increased economic activities are expected as a result of these
infrastructure developments.

Job creation can also take place in Scientific Research and Development sector since
technology progress in electric vehicles and its energy storage systems will be required
for the large-scale market penetration of the technology (EPRI, 2009).

The macroeconomic impact analysis results show that the employment gains will reach
1.9 million jobs by 2030 as a result of the policies in the 2009 Electrification Roadmap.
The top sectors that would experience job increase include: 106,000 in motor vehicle
mfg sector, 112,000 in electric and electronic component mfg sector, 560,000 in other
manufacturing sector, 73,000 in professional services sector, 276,000 in travel and
tourism sector (EC, 2010).

This program would stimulate the vehicle production plants that produce the electric
vehicles. In addition, large-scale use of electric vehicles would also increase the demand
of storage battery and other ancillary parts production.

The overall cost impact to the households, and thus their purchasing power would be
reliant on the magnitude of increased vehicle costs and home chargers relative to the net
fuel cost savings (gasoline expenditure savings minus electricity expenditure increase). If
in the long-run, the energy savings from using the electric vehicles can offset the
increased cost on the vehicles and the electricity charging and storage devices, the re-
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spending of these savings in other goods and services will generate positive multiplier
effects to the State economy.

The 2010 Electrification Coalition report indicated that the gross domestic product gains
from the 2009 Electrification Roadmap policy initiatives can reach $281 billion (EC,
2010).

Further analyses for the economic benefits, job creation and job protection in Maryland
from this program is included in Chapter 7 of this plan.

Implementation

The following strategies were identified for further analysis and possible implementation
under this program area:

e Incentives for Low-Carbon Fuels and Infrastructure — Incentivize the demand for
clean low-carbon fuels and the development of infrastructure to provide for
increased availability/accessibility of alternative fuels and plug-in locations for
electric vehicles (note: this strategy also applies to Transportation-12: Low
Emitting Vehicle Initiatives).

o Marketing and Education Campaigns — Initiate marketing and education
campaigns to operators of on-and off-road vehicles (note: this strategy also
applies to Transportation-11: Electric Vehicle Initiatives and Transportation-12:
Low Emission Vehicle Initiatives).

o Technology Improvements for On-highway Vehicles — Promote and incentivize
fuel efficiency technologies for medium and heavy-duty trucks (on-highway
vehicles) (note: this strategy also applies to Transportation-11: Electric Vehicle
Initiatives and Transportation-12: Low Emission Vehicle Initiatives).

Additionally, there is discussion on creating smart outlets and the required
communication between electrical distribution company and the vehicle. This type of
technology may provide a solution in the future, but is not currently part of the initial
electric vehicle and plug-in hybrid electric vehicle production. In the longer term, the
enhanced electricity storage capacity of vehicle to grid systems may provide a significant
share of the grid’s total electricity load. But in the short run, electric vehicles and plug in
hybrid electric vehicles, which only draw from the grid, may place more demand on the
grid than it can currently meet. New electricity generation sources might be needed and
there might be pressure to build more peak hour plants unless sufficient electricity
generation sources are available and deployed in advance of the surge of potential
demand from electric vehicles.

The biggest challenge with electric vehicles has been the battery that stores the energy
needed to drive the vehicle, with challenges of cost, lifetime, and lifecycle emissions.
There has been significant research to improve these variables and it is anticipated that if
adequate public policy is implemented, costs may become competitive within four to
seven years
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The State will aggressively seek funding sources at the State and federal level and
legislation to promote and develop the following projects (this list should not be
considered exclusive):

e Plug-in and vehicle to grid requirements in zoning for parking lots for stores,
offices, hotels/motels, schools, and government buildings

e Seek funding to enable low and moderate income drivers to buy electric vehicles,
which are currently expensive to purchase

e Work with MEA and the Comptroller’s Office to create tax incentives for
purchasers of electric vehicles

e Requirements for photo-voltaic cells in parking lots as a power source for electric
vehicles and plug-in hybrid electric vehicles.

e Require reserved parking at State agency and State university parking lots for
electric vehicles and plug-in hybrid electric vehicles.

e Promote reserved parking at local and federal government and business facilities
for electric vehicles and plug-in hybrid electric vehicles.

e Push for increased funding for electric vehicles and plug-in hybrid electric
vehicles and vehicle to grid enhancement projects in Maryland through MEA or
the U.S. Department of Energy grants

e Work with the University of Maryland to develop a vehicle to grid pilot program

Supporting L.aws and Regulations (including new legislation needed)

e Power companies required to accept vehicle to grid return power

e Plug-in requirements in zoning for parking lots for stores, offices, hotels/motels, and
government buildings

e Allow for plug-ins at U.S. Interstate toll plazas

e US Department of Transportation's Clean Cities Program

Links to Supporting Documentation

e Maryland Climate Action Plan and Appendix, MDOT Draft 2012 Implementation
Plan Report, April 11, 2011 (including appendices)

e Maryland Climate Action Plan, Appendix D-4, Transportation & Land Use, August
2008

e MDOT Draft 2012 Implementation Plan -
http://www.mdot.maryland.gov/Planning/Environmental Planning.html

e MEA Electric Vehicle Initiative:
http://www.bmoremedia.com/innovationnews/meaelectricvehicleinitiative030910.asp
X

e PJM website: http://www.pjm.com/committees-and-groups/stakeholder-
meetings/symposiums-forums/phev.aspx

e Link to PHEV-V2G summit at PJM HQ on Jan. 26, 2009, and papers delivered:
http://www.pjm.com/committees-and-groups/stakeholder-meetings/symposiums-
forums/phev.aspx
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e List of companies that provide smart-grid related services:
http://money.cnn.com/news/newsfeeds/gigaom/green/2009 01 26 faq smart grid.ht
ml

e Mid-Atlantic Grid Interactive Cars Consortium (MAGICC):
http://www.magicconsortium.org/

e 10 V2G projects across the country: http://dsc.discovery.com/technology/tech-
10/top-10-v2g-projects.html

e University of Maryland School of Engineering, Department of Mechanical
Engineering: http://www.mcart.umd.edu/index.htm

e US Department of Energy — Smart Grid home page:
http://www.oe.energy.gov/smartgrid.htm

e University of Delaware V2G program: http://www.udel.edu/V2G/

e Electric vehicles, general: http://en.wikipedia.org/wiki/Electric_vehicle

e Electric Power Research Institute (EPRI). 2009. Regional Economic Impacts of
Electric Drive Vehicles and Technologies: Case Study of the Greater Cleveland Area.
http://www.clevelandfoundation.org/uploadedFiles/Pressroom/PressReleases/101857
8%20-%20Task%204%20Final%20APPROVED.pdf.

e Electrification Coalition (EC). 2010. Economic Impact of the Electrification
Roadmap.
http://www.electrificationcoalition.org/sites/default/files/SAF 1249 EC ImpactRepo
rt v06_proof.pdf.

e Minnesota IMPLAN Group (MIG). 2011. 2009 Maryland Input-Output Data.

Transportation-12: Low Emitting Vehicle Initiatives
Lead Agency: MDOT

Program Description

Initiatives to encourage use of low emitting vehicles are part of efforts by the State to
help reduce air emissions, including GHGs, by providing lower emitting alternatives to
internal combustion engine vehicles. Along with encouraging the use of low emitting
vehicles, such as hybrids, programs such as car-sharing can help to reduce the number of
personal cars by allowing rentals at locations like commuter rail stations so that people
can travel by transit and then extend their trips by car for errands or recreation. The
following are a variety of initiatives to encourage electric vehicle usage.

Howard Transit Para-transit Fleet Replacement Vehicles

This is a Baltimore Regional Transit Board Congestion Mitigation and Air Quality
Subcommittee recommendation for FY11 funding for incremental cost to replace diesel
vehicles with 4 hybrid electric sedans and 1 hybrid bus.
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Clean and Efficient Strategies

Through both the use of State and federal funds, MEA has worked with several local
governments to introduce new technologies designed to reduce GHG emissions of their
in-use fleet as follows:

e Baltimore City - retrofit 108 trash haulers, 23 dump trucks and 49 fire-trucks with
diesel oxidation catalysts and closed crankcase ventilation filtration systems;
these systems also help reduce particulate matter emissions from both the exhaust
systems and from the engine.

e Johns Hopkins University - retrofit its fleet of 10 diesel vehicles with diesel
oxidation catalysts and closed crankcase ventilation filtration systems

e Howard County - retrofit 25 of their transit buses with diesel oxidation catalysts,
closed crankcase ventilation filtration systems, and International Clean diesel kits.
This project will reduce both particulate matter and nitrogen dioxide emissions.

e Anne Arundel County Public Schools - retrofit its fleet of fifty-one diesel-
powered school buses with diesel oxidation catalysts and closed crankcase
ventilation filtration systems.

MEA is in the process of retrofitting ten fire trucks for the City of Annapolis. These

vehicles will be retrofitted with diesel oxidation catalysts and closed crankcase
ventilation filtration systems.

Estimated GHG Emission Reductions in 2020

In order to account for similarities across programs, all emission benefits and costs
associated with this program has been aggregated under Transportation-10:
Transportation Technologies.

Other Environmental Benefits

This program will result in other environmental benefits. It can be expected, but has not
been quantified, that the decrease in fuel use will decrease the emissions of ozone
precursor pollutants, nitrogen oxides and volatile organic carbons, as well particulate
matter emissions.

Nitrogen oxide emission reductions will help Maryland meet air quality standards for
ground level ozone and fine particulate matter. They will also significantly help

Maryland reduce nitrogen pollution in the Chesapeake Bay.

Volatile organic carbon compound emission reductions will help Maryland meet air
quality standards for ground level ozone.

Particulate matter emission reductions will help Maryland meet air quality standards for
fine particulate matter.

Economic Benefits, Job Creation and Job Protection
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Similar to the electric vehicle program, increasing adoption of other low-emitting
vehicles, such as plug-in hybrid electric vehicles, will also increase demand and create
jobs in the vehicle and vehicle parts (battery, motor/controller, engine/transmission,
charger, and devices that reduce particulate matter and nitrogen dioxide emissions)
manufacturing sectors that produce these advanced and low carbon-emitting vehicles and
ancillary parts and components. However, how much of the job creation in the vehicle
manufacturing sectors can be captured by Maryland depends on the availability of
incentive policies that attract new automobile production facilities to the State.

Construction jobs will be increased as more public charging stations are built for the
electric vehicles and plug-in hybrid electric vehicles and as a result of the increased
demand for facilitated infrastructure systems of electric vehicles and hybrid electric
vehicles.

Dampening impacts will be seen in the gasoline and diesel producing and supply sectors.
However, since most of the petroleum transportation fuels consumed in Maryland are
imported, the Maryland economy will generally not be affected by these dampening
effects.

Job creation can also take place in scientific research and development sectors since
continued technological progress in the advanced low carbon emitting vehicles will be
needed to reduce their costs and improve their market competitiveness with respect to the
conventional vehicle counterparts (EPRI, 2009).

Increasing economic activities are expected in the vehicle and vehicle parts
manufacturing sectors due to the large-scale demand and production of the more
advanced, but costly low carbon emitting vehicles. However, according to the current
regional purchase coefficients of the relevant manufacturing sectors in Maryland, nearly
90 percent of the increased demand will be supplied by imports. Therefore, the level of
economic gains stemming from the increased demand of advanced low carbon emitting
vehicles can be captured by Maryland depends on the availability of incentive policies
that attract new automobile production facilities to the State.

Negative impacts will occur in the petroleum transportation fuel producing sectors.
However, since most of the gasoline and diesels consumed in Maryland are imported,
most of the negative impacts will take place outside of the State. There will be increased
demand for electricity due to the more widely use of plug-in hybrid electric vehicles. In
contrast to petroleum transportation fuel production, electricity demand is mostly
supplied by in-state generation.

The overall cost impact to households, and thus the impact on their purchasing power,
would be reliant on the magnitude of increased vehicle costs relative to the net fuel cost
savings. The availability and level of the government financial incentives to the
purchases of low carbon emitting cars would greatly affect the net cost to the consumers.
For plug-in hybrid electric vehicles, study shows that even with the maximum level of tax
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credit, the fuel savings over the entire life of the vehicle can only marginally offset the
increased vehicle cost (EC, 2010).

Further analyses for the economic benefits, job creation and job protection in Maryland
from this program is included in Chapter 7 of this plan.

Implementation

Projects that contribute to a change in VMT growth and/or improve system efficiency are
a subset of the State’s complete Consolidated Transportation Program. Current
Consolidated Transportation Program projects applicable to transportation technology
initiatives include Maryland Transit Administration diesel-hybrid electric bus purchases.

The following strategies were identified for further analysis and possible implementation
under this program area:

e [Incentives for Low-GHG Vehicles — Provide incentives to increase purchases of
fuel-efficient or low-GHG vehicles / fleets.

e Technology Advances for Non-highway Vehicles — Encourage or incentivize
retrofits and/or replacement of old, diesel-powered non-highway engines, such as
switchyard locomotives, with new hybrid locomotives.

e Incentives for Low-Carbon Fuels and Infrastructure — Incentivize the demand for
clean low-carbon fuels and the development of infrastructure to provide for
increased availability/accessibility of alternative fuels and plug-in locations for
electric vehicles (note: this strategy also applies to Transportation-11: Electric
Vehicle Initiatives).

Maryland will continue to analyze many different strategies to promote lower emitting
vehicles and seek funding sources at the State and federal level and to purchase low
emitting buses and vehicles. Several of the examples listed below would also require
legislation to implement. This list should not be considered exclusive:
e Incentivize hybrid vehicle use through tax discounts, dedicated lanes, and
reserved parking spaces
e Support Expansion of hybrid vehicle and electric vehicle use in State, federal, and
local government fleets
e Promote use of clean vehicles in business and rental car fleets
Expansion of the Coordinated Highways Action Response Team program in
Maryland
Transit information system upgrades
Traffic signal priority systems
Increase smart park technology
Enhance driver information technology
Encourage retrofits and repowering of on and off road vehicles including addition
of “add-on” emission control strategy.
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Supporting L.aws and Regulations (including new legislation needed)

e US Department of Transportation's Clean Cities Program
e MEA's incentives for low-emitting vehicle programs

e Tax incentives for hybrid vehicle purchases

e Insurance incentives for hybrid vehicle purchases

e Zoning regulations for hybrid preference in parking

Links to Supporting Documentation

e Maryland Climate Action Plan and Appendix, MDOT Draft 2012 Implementation
Plan Report, April 11, 2011 (including appendices)

e Maryland Climate Action Plan, Appendix D-4, Transportation & Land Use, August
2008

e MDOT Draft 2012 Implementation Plan -
http://www.mdot.maryland.gov/Planning/Environmental Planning.html

e USDOE Clean Cities Program- http://www 1.eere.energy.gov/cleancities/

e MEA programs- http://energy.maryland.gov/

e CMAQ Funding- http://www.baltometro.org/transportation-planning/request-for-
project-applications-fy2011-cmaq-funding

e Guaranteed Ride Home Program- http://www.baltometro.org/commuter-
options/rideshare

e Zip Car Car sharing -
http://www.zipcar.com/webbal?gclid=CI_ygqforqoCFQp75Qodv0xAZQ

e Baltimore City Parking Authority-Car Sharing -
http://www.baltimorecity.gov/Government/QuasiAgencies/Parking Authority/CarShar
ing.aspx

e FElectric Car Sharing in Baltimore - http://www.altcar.org/

e Baltimore Metropolitan Council-Baltimore Region Hybrid Bus Tour -
http://www.baltometro.org/reports/HybridBus.pdf

e New York Times-Transit Systems are Turning to Hybrid Buses -
http://www.nytimes.com/2009/10/22/automobiles/autospecial2/22BUS .html

e Smart Park at BWI- http://www.csc-ansc.com/stories/smartpark.asp

e Eco Driving - http://www.ecodrivingusa.com/

e Intelligent Transportation Systems-Northern Virginia -
http://www.virginiadot.org/travel/smart-traffic-center-nova.asp

e FElectric Power Research Institute. 2009. Regional Economic Impacts of Electric
Drive Vehicles and Technologies: Case Study of the Greater Cleveland Area.
http://www.clevelandfoundation.org/uploadedFiles/Pressroom/PressReleases/101857
8%20-%20Task%204%20Final%20APPROVED.pdf.

e Electrification Coalition. 2010. Economic Impact of the Electrification Roadmap.
http://www.electrificationcoalition.org/sites/default/files/SAF 1249 EC_ImpactRepo
rt v06_proof.pdf.
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Transportation-13: Evaluate the GHG Emissions
Impacts from Major New Projects and Plans

Lead Agency: MDOT

Program Description

This proposal focuses on the process of evaluating GHG emissions of all State and local
major projects. The goals of this program are to understand the impacts of new, major
projects on the Governor’s GHG reduction commitment; and to develop guidance for the
State and other major project sponsors to use. MDOT identified three potential strategies
under this program:
e Actively Participate in Framing National GHG Emissions Evaluation Policy;
e Evaluation of GHG Emissions through the National Environmental Policy Act
Process; and
e Evaluation of GHG Emissions of selected projects through Statewide/regional
planning at the discretion of the metropolitan planning organization.

A process for addressing GHGs is currently being considered along with other options on
a national level. MDOT is of the position that before the State establishes a formal
evaluation process for transportation GHGs, Maryland should wait and see what is
proposed on a national level.

Estimated GHG Emission Reductions in 2020

The implementation strategies under this program are assumed to contribute to the overall
goal of reducing GHG emissions from the transportation sector; however, the GHG
emissions impact of implementing this program was not quantified.

Other Environmental Benefits

As stated above, other environmental benefits from this program are assumed to
contribute to overall reductions of pollution from the transportation sector. It can be
expected, but has not been quantified, that the decrease in fuel use will decrease the
emissions of ozone precursor pollutants, nitrogen oxides and volatile organic carbons, as
well particulate matter emissions.

Nitrogen oxide emission reductions will help Maryland meet air quality standards for
ground level ozone and fine particulate matter. They will also significantly help

Maryland reduce nitrogen pollution in the Chesapeake Bay.

Volatile organic carbon compound emission reductions will help Maryland meet air
quality standards for ground level ozone.
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Particulate matter emission reductions will help Maryland meet air quality standards for
fine particulate matter.

Economic Benefits, Job Creation and Job Protection

This program demands manpower and resources to undertake both qualitative and
quantitative assessments of the effects of major transportation projects on GHG emission
reductions. Job creation will be associated with the evaluation of the transportation
projects/programs (including the development and design of proper methodologies,
interagency collaboration and consultation, analytical work, technical report writing,
etc.), as well as the planning, administration, and management of the evaluation
programs. Entities that would be directly affected by this program include State and local
government, management, scientific, and technical consulting services, as well as other
scientific and research institutions.

This program would increase the demand on policy design and analytical assessments
(including both qualitative and quantitative assessments) of the effects of major
transportation projects on GHG emissions. Associated work includes the evaluation of
the transportation projects/programs (including the development and design of proper
methodologies, interagency collaboration and consultation, analytical work, technical
report writing, etc.), as well as the planning, administration, and management of the
evaluation programs. There will be direct, indirect and induced effects to the economy
stemming from the increased demand of the evaluation efforts for the transportation
projects/programs.

Economic and job benefits from the implementation of the transportation policy options
are not counted towards this program. The associated impacts of individual policies are

evaluated in their respective documentation.

Analyses for the economic benefits, job creation and job protection in Maryland from this
program is included in Chapter 7 of this plan.

Implementation

MDOT will continue to analyze and develop implementation strategies to evaluate the
GHG emission impacts of major projects and plans. MDOT is currently working with
the American Association of State Highway and Transportation Officials and the
Northeast Association of State Transportation Officials on a national level to develop a
unified procedure for measuring and determining the effects of projects on GHG
emissions. Potential implementation strategies for this program have been identified as
follows:

Actively Participate in Framing National GHG Emissions Evaluation Policy — Given
the recent EPA proposed ruling that carbon emissions endanger Americans’ health and
well-being, Maryland should actively participate in framing national policy rather than
implementing specific, state guidance requiring GHG emissions evaluation of all major
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projects on both the National Environmental Policy Act and statewide/regional planning
level.

Evaluation of GHG Emissions through the National Environmental Policy Act
Process — The impact of GHGs on major capital projects through the current National
Environmental Policy Act decision-making process should be encouraged. GHGs should
be considered during the impact assessment phase when conducting alternatives analyses
for all major capital projects. Where appropriate, the alternatives analysis should be
accompanied by analysis of potential alternatives, such as transit-oriented land use and
investment; adding toll lanes and express bus; express toll lanes; a hybrid transit-oriented
express toll lane; or a rail and express bus scenario. Where the proposed projects may
lead to increased GHG emissions, mitigation measures should be considered. The GHG
analysis should be included as part of the Air Quality Technical Report and should allow
for the demonstration of GHG benefits as well as impacts through both quantitative and
qualitative components with the understanding that appropriate and/or approved
emissions models and methodologies may not be available. The GHG analysis would be
required:

e If there is an Environmental Impact Statement or an Environmental
Assessment. Categorical Exclusions will be screened out.

e For any roadway capacity enhancement project which is identified for analysis
through interagency consultation.

e For active projects that have yet to receive federal sign-off on draft National
Environmental Policy Act documents. It is recommended that any project with
approved draft documents would be “grandfathered” through the process.

Evaluation of GHG Emissions through Statewide/Regional Planning — The impact of
GHGs should be addressed in the Statewide and/or regional planning processes. The
process would be similar to the current conformity process for ozone and particulate
matter; however, instead of setting a budget, a mechanism for tracking GHG emissions
reductions would be established. Regional level analyses (determining the GHG impacts
on a larger scale than just the project level) account for control strategies that are in place
such as fleet make up, analysis years, VMT increases, etc.

Supporting Laws and Regulations (including new legislation needed)

e Transportation Conformity regulations

e Reauthorization of Safe Accountable Flexible Efficient Transportation Equity Act: A
Legacy for Users

e EPA, the U.S. Department of Transportation, the U.S. Department of Housing and
Urban Development, six Federal livability principles- should be in all long range
plans
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Links to Supporting Documentation

e Maryland Climate Action Plan and Appendix, MDOT Draft 2012 Implementation
Plan Report, April 11, 2011 (including appendices)

e Maryland Climate Action Plan, Appendix D-4, Transportation & Land Use, August
2008

e MDOT Draft 2012 Implementation Plan -
http://www.mdot.maryland.gov/Planning/Environmental Planning.html

e Integrating climate change into the transportation planning process:
www.thwa.dot.gov/hep/climatechange/climatechange.pdf

e MDOT implementation process:
www.mdot.maryland.gov/Planning/Plans...Reports/.../Climate_Change.pdf

e EPA Transportation Conformity web page-
http://www.epa.gov/otaq/stateresources/transconf/index.htm

e The Clean Air Act- http://www.epa.gov/air/caa/

e American Planning Association-California Chapter —-SB375-
http://www.calapa.org/en/cms/?2841

e C(California Air Resources Board — Sustainable Communities website-
http://www.arb.ca.gov/cc/sb375/sb375.htm

e Maryland Climate Action Plan and Appendix, MDOT Draft 2012 Implementation
Plan Report, April 11, 2011 (including appendices)

e Maryland Climate Action Plan, Appendix D-4, Transportation & Land Use, August
2008

Transportation-14: Airport Initiatives
Lead Agency: MDOT

Program Description

The following initiatives, supported by the Maryland Aviation Administration, are
intended to reduce criteria pollutant emissions and will also serve to reduce GHG
emissions. A 2011 energy audit is assisting the Maryland Aviation Administration in
evaluating potential reductions in electricity consumption and conventional vehicle fuel
use, which would result in less GHG emissions by using more energy efficient design and
fuel conservation measures. Lower consumption and demand on electricity power plants
would help to reduce GHGs. A future Air Quality Management Plan should also help in
addressing future air quality requirements including GHG emissions reduction. More
detail on these measures is provided below.

Compressed Natural Gas Buses

The Maryland Aviation Administration has a fleet of approximately 20 buses that
transport passengers from the terminal to various off-campus facilities, such as the
consolidated rental car facility and long-term parking lots. To reduce emissions
associated with the buses, these diesel-powered buses were replaced with compressed
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natural gas vehicles. Compressed natural gas offers air quality benefits by producing
fewer overall emissions than diesel-powered engines.

Air Emissions Reductions

To reduce air emissions, the Maryland Aviation Administration's Division of
Maintenance uses alternative fuel or bi-fuel vehicles. Some of the vehicles use only
compressed natural gas, while others use a combination of natural gas and fossil fuels.
There are approximately 20 vehicles in the maintenance fleet that use alternative fuels,
such as E-85 fuel, including vans, pick-up trucks and flat-bed trucks that are used daily.
The Baltimore Washington International Thurgood Marshall Airport facilities also
include an on-site quick-fill compressed natural gas fueling station.

BWI Energy Audit

The environmental stewardship section of MDOT's 2010 Attainment Report identified
that the Maryland Aviation Administration will conduct an energy audit at BWI to
establish a baseline for developing conservation goals. The draft Energy Audit is
completed, and Administration is investigating those energy usage improvements that
will help reduce criteria pollutant and GHG emissions at the airport.

BWI Utility Master Plan

The Maryland Aviation Administration has prepared a Utility Master Plan for BWI
Marshall Airport to identify the many systems and utilities needed to operate the airport.
The plan provides baseline energy consumption data and describes existing services used
to operate BWI under current conditions, such as: water and sanitary services, glycol
collection, natural gas consumption, electrical power, heating and air conditioning
systems, fuel use and communication networks.

BWI Energy Efficiency

The Maryland Aviation Administration is promoting efficient energy use in the terminal
area by replacing the lighting with more energy efficient fixtures. Switching from T-12
fluorescent lights to T-8 lights with electronic ballasts is expected to reduce the electricity
required to illuminate the airport by 30 percent.

Another program to reduce energy consumption has focused on BWI’s heating,
ventilation and cooling systems. Such systems have been upgraded as the airport
expanded during the last decade. The new systems provide for a five to ten percent
reduction in fuel use.

Enhanced Access to BWI by Other Travel Modes

As aviation demand at BWI grows, surveys indicate that many passengers choose private
vehicles and other gasoline-powered vehicles to access the airport. The Maryland
Aviation Administration will continue to look for ways to encourage access to BWI using
other modes that reduce criteria pollutants and GHG’s.
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BWI's Periodic Air Quality Assessments

The Maryland Aviation Administration conducts periodic studies to assess air quality on,
and in the vicinity of, BWI Marshall. Most recent studies for air quality include the Air
Quality Assessment Update 2006 (a study that is updated every five to 10 years to support
the Maryland State Implementation Plan), and a Final Draft, 2006 Greenhouse Gas
Baseline Emissions Inventory (completed in 2008).

Estimated GHG Emission Reductions in 2020

In order to account for similarities across programs, all emission benefits and costs
associated with this program has been aggregated under Transportation-10:
Transportation Technologies.

Other Environmental Benefits

As stated above, other environmental benefits from this program are assumed to
contribute to overall reductions of pollution from the transportation sector. It can be
expected, but has not been quantified, that the decrease in fuel use will decrease the
emissions of ozone precursor pollutants, nitrogen oxides and volatile organic carbons, as
well particulate matter emissions.

Nitrogen oxide emission reductions will help Maryland meet air quality standards for
ground level ozone and fine particulate matter. They will also significantly help

Maryland reduce nitrogen pollution in the Chesapeake Bay.

Volatile organic carbon compound emission reductions will help Maryland meet air
quality standards for ground level ozone.

Particulate matter emission reductions will help Maryland meet air quality standards for
fine particulate matter.

Economic Benefits, Job Creation and Job Protection

Increasing use of alternative fuel or biofuel vehicles in the fleet for ground passenger
transportation or airport maintenance will increase the demand for alternative fuels
(biofuels and natural gas) and advanced vehicles, and hence create jobs in the associated
producing sectors. In Maryland, most of the diesel consumption is supplied by imports.
Therefore, the dampening effects of reduced diesel consumption to the diesel producing
sectors will mostly take place outside of the State. The proportion of the investment on
alternative fuel or biofuel vehicles that can stimulate the State economy and create local
jobs depends on whether the State can attract new production facilities of low-carbon
fuels and vehicles.

Increased labor inputs are needed when the Maryland Aviation Administration conducts
energy audits at BWI and develops utility master plan for the airport.
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Energy efficiency improvement measures such as replacing the lighting and upgrading
the heating, ventilation and cooling systems at the BWI airport would result in electricity
consumption reductions. These measures will increase the demand for goods and
services from the lighting and HVAC manufacturing sectors, but reduce the demand for
electricity generation. Although all of these directly affected sectors are not labor-
intensive, compared with the electricity generation sector, the lighting and HVAC
manufacturing sectors are relatively more labor-intensive. If the savings resulting from
fuel use reduction exceed the costs spent on energy efficient lighting and HVAC system,
the operation cost of the airport will decrease. Re-investment of those savings can
benefit the economy and create jobs.

Promoting of transit access to BWI airport will increase the demand for goods and
services from the transit and ground passengers sector, which according to IMPLAN
2009 Maryland Input-Output data, is very labor-intensive (the labor-intensity of the
transit and ground passengers sector in Maryland is as high as 23 jobs per $1 million of
output, compared with an economy-wide labor-intensity of 7.4)

As mentioned above the increasing use of alternative fuel or biofuel vehicles in the fleet
for ground passenger transportation or airport maintenance will increase the demand for
alternative fuels (biofuels and natural gas) and advanced vehicles. The proportion of the
investment on alternative fuel or biofuel vehicles that can stimulate the State economy
rather than “leaking out” into other States depends on whether Maryland can attract new
production facilities of low-carbon fuels and vehicles.

Energy efficiency improvement measures such as replacing the lighting and upgrading
the heating, ventilation and cooling systems at the BWI airport would result in electricity
consumption reductions. These measures will increase the demand for goods and
services from the lighting and HVAC manufacturing sectors, but reduce the demand for
electricity generation. According to IMPLAN 2009 Maryland Input-Output data,
investment in the lighting and HVAC mfg sectors can lead to relatively higher output
multiplier effects (at about 1.5 to 1.7) than the multiplier effects stemming from the
investment in electricity generation (at about 1.4). In addition, if the savings resulting
from fuel use reduction exceed the costs spent on energy efficient lighting and HVAC
systems, the operation cost of the airport will decrease. Re-investment of those savings
can stimulate the economy as well. In sum, the stimulus effects stemming from the
energy efficiency measures are very likely to more than offset the dampening effects of
the measures.

Promoting of transit access to BWI airport will increase the demand for goods and
services from the Transit and Ground Passengers sector. According to IMPLAN 2009
Maryland data, $1 million of investment in this sector would result in a total output
impact of $1.78 million, or a multiplier effect of 1.78.

The proportion of funds that can be obtained from the federal government to support the

measures specified in the airport initiatives will affect the overall economic performance
of these measures. This is because if more State government funds need to be spent on
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these measures, they have to be offset by reduced spending in other general government
expenditure areas. A higher proportion of federal government funding would reduce
such (negative) offsetting effects in the State.

Further analyses for the economic benefits, job creation and job protection in Maryland
from this program is included in Chapter 7 of this plan.

Implementation

The Maryland Aviation Administration supports a wide range of initiatives geared
towards reducing GHG’s, and improving the airport environment’s air quality. There are
many advances being made by the aviation industry to address GHG reduction, including
testing and use of bio-fuels for aircraft use, and changing the fleet of airline ground
support equipment, such as aircraft tugs and baggage belt loaders, to non-gasoline
technologies (electric and/or natural gas). Many of these programs are part of the
Environmental Impact Statements created for Maryland’s State-owned airports. This
process is part of the environmental permitting process required for project approval
Air quality analysis and general conformity considerations are part of the required
evaluation in the federal Environmental Impact Statements process as well as comparable
State processes. It is critical to note that Maryland Aviation Administration does not
have the legal authority to prohibit airlines from using existing aircraft engine
technologies that operate within the existing federal and State regulatory environment.
Below is a listing of various efforts being discussed and/or implemented by the aviation
industry to reduce criteria pollutants and GHG’s, and an indication of whether Maryland
Aviation Administration can control the implementation schedule of some of these
efforts:

Airline Controlled Activities (Federally regulated)
e Aircraft taxi/idling/delay reduction strategies
e Aircraft engine modifications

Maryland Aviation Administration Controlled Activities (State initiatives)

e State Vehicle fleet purchases

e Lower Roadway Dedicated Lanes for commercial, curbside activities (already
exists)

e Expanded Smart Park facilities (all parking facilities contain such facilities—no
additional expansion of parking facilities are planned)

e Promote preferential airport parking for hybrids and low-emitting vehicles—have
installed eight electric charging areas within the Hourly and Daily Garages

e Lower airport facility electricity usage through energy audit reduction strategies

e Promote reforestation and afforestation at BWI

Activities Not within Control of Maryland Aviation Administration and/or Airlines,
Requiring Regional Planning Coordination and/or Business Partnership Efforts

e Promote hybrid car rentals and hybrid satellite lot shuttle vehicles
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Promote transit including MARC, Light Rail, and AMTRAK connections to BWI
Promote sustainable lodging (hotels with energy efficient lighting, recycling, and

conservation practices) around BWI
e Enhance Light Rail access to BWI

e Maryland Transit Administration's Yellow Line from Baltimore to BWI and

Columbia
e Evaluate incentives for EPA SmartWay carriers in cargo activities at BWI

e Consider low carbon footprint air travel incentives (carbon offsets) to passengers

and airlines using BWI

Supporting L.aws and Regulations

Federal Aviation Administration requirements for aircraft engines and aircraft
operations with focus on GHG emission reductions and retirement of older, more-

polluting aircraft engines
EPA's General Conformity regulations

Links to Supporting Documentation

Maryland Climate Action Plan and Appendix, MDOT Draft 2012 Implementation
Plan Report, April 11, 2011 (including appendices)

Maryland Climate Action Plan, Appendix D-4, Transportation & Land Use, August
2008

MDOT Draft 2012 Implementation Plan -
http://www.mdot.maryland.gov/Planning/Environmental Planning.html

Maryland Aviation Administration - http://www.marylandaviation.com/

Maryland Aviation Administration Environmental Planning (link to New Horizons
Environmental Overview Report for BWI, January 2004)-
http://www.marylandaviation.com/content/environmental/environmentaldocs.html
BWI Airport- http://www.bwiairport.com/en

Federal Aviation Administration - http://www.faa.gov/

EPA SmartWay program- http://www.epa.gov/smartwaylogistics/

Carbon footprint- http://www.whatsmycarbonfootprint.com/faq.htm

Carbon offsets- http://www.terrapass.com/about/how-carbon-offsets-work.html
LEED buildings- http://www.usgbc.org/DisplayPage.aspx?CMSPagelD=1988
MDOT 2010 Environmental Stewardship report-
www.mdot.maryland.gov/.../2010AttainmentreportEnvironmentalStewardship.pdf
BWTI air quality mgmt plan and GHG inventory- http://www.kbenv.com/projects.html
EPA Guidance on Airport Emissions and Emission Reductions-
http://www.epa.gov/otaq/stateresources/policy/pag_transp.htm#a
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Transportation-15: Port Initiatives
Lead Agency: MDOT

Program Description

The Maryland Port Administration’s Environmental Management System and other
initiatives to reduce the environmental footprint from activities related to Maryland’s
deepwater seaport include emission reduction strategies consistent with the State's efforts
to help reduce air emissions, including GHGs. Specific actions currently part of the
Maryland Port Administration's emission reduction program include, but are not limited
to, use of cleaner diesel fuel port fleet vehicles, use of diesel operated equipment,
reduced truck emissions through turn time efficiency improvements, and idle reductions.
Initiatives to encourage lower emissions and introduce cleaner technologies at the port
are described in more detail below.

Port of Baltimore Initiatives

In 2002, the Maryland Port Administration began developing assessments of relative
mobile and off-road emission contributions from vessels and cargo handling activities at
port facilities.

In 2006, the Maryland Port Administration partnered with Port stakeholders to oversee
various physical and operational improvements to terminal gates at the Dundalk and
Seagirt Marine Terminals. The purpose of the improvements was to expedite inbound
and outbound vehicle traffic. A net benefit of these projects was overall reductions in
idling time for heavy-duty diesel trucks and other vehicles visiting the terminals,
resulting in reduced emissions.

Since 2006, the Maryland Port Administration has used ultra-low sulfur diesel fuel
blended with bio-diesel in all of its "on road" as well as "off road" diesel engines. This
included Administration owned vehicles such as gantry cranes, ship-to-shore cranes,
mobile cranes, terminal service vehicles, stationary generators, fire pumps, off-road, and
other cargo handling-equipment. The Maryland Port Administration annually exceeds
EPA's 75 percent fleet vehicle alternative fuel purchasing requirements. To do so, the
port administration purchases flex-fuel (ethanol/gas) fleet vehicles. The Maryland Port
Administration also purchased four hybrid (electric/gas) fleet vehicles, one electric
vehicle, and a hybrid aerial lift. Additionally, the Administration performs outreach to
employees on "ozone alert days" in order to reduce activities which contribute to ozone
pollution, such as vehicle fueling and combustion engine usage.

Beginning in the fall of 2006 and continuing through 2010, Maryland Port
Administration applied for and received a series of EPA and U.S. Department of Energy
grants to retrofit ship-to-shore crane and rubber tire gantry cranes with Diesel Oxidation
Catalysts. Several grant awards from EPA and U.S. Department of Energy have allowed
expansion of these efforts to a port-wide initiative involving private sector port operators,
including railroad, harborcraft, dray truck and cargo handling equipment upgrades
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throughout the Port of Baltimore. Ongoing educational and outreach efforts regarding
emission reductions and environmental stewardship take place through the Baltimore Port
Alliance Environmental Committee.

Recent improvements in truck turn times have come through investment in technology
improvements at the Seagirt Marine Terminal. This investment is a result of the 2010
partnership between the Maryland Port Administration and Ports America Chesapeake to
operate the Seagirt Marine Terminal.

Current 2011 initiatives include development of a port-wide Dray Truck Replacement
Program, energy efficiency improvements through energy performance contracts and
alternative energy projects, and development of a strategy for further reducing carbon
emissions.

A major initiative aimed at voluntarily reducing particulate matter and nitrogen emissions
on a port-wide basis did not receive EPA funding in the most recent competitive round of
grants. Funding assistance remains a critical element of successful programs and the
resulting achievement of intended GHG and other emission reductions.

Estimated GHG Emission Reductions in 2020

In order to account for similarities across programs all emission benefits and costs
associated with this program has been aggregated under Transportation-10:
Transportation Technologies.

Other Environmental Benefits

As stated above, other environmental benefits from this program are assumed to
contribute to overall reductions of pollution from the transportation sector. It can be
expected, but has not been quantified, that the decrease in fuel use will decrease the
emissions of ozone precursor pollutants, nitrogen oxides and volatile organic carbons, as
well particulate matter emissions.

Nitrogen oxide emission reductions will help Maryland meet air quality standards for
ground level ozone and fine particulate matter. They will also significantly help

Maryland reduce nitrogen pollution in the Chesapeake Bay.

Volatile organic carbon compound emission reductions will help Maryland meet air
quality standards for ground level ozone.

Particulate matter emission reductions will help Maryland meet air quality standards for
fine particulate matter.
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Economic Benefits, Job Creation and Job Protection

The Port of Baltimore Initiatives mainly include GHG mitigation measures associated
with the vehicles and equipment used for land-side operation at the port, which include
the cargo handling equipment, fleet vehicles of the port, and trucks and other vehicles
visiting the port.

Substantial fuel cost savings can be achieved through idling time reduction for heavy-
duty trucks. For example, the Optical Character Recognition system installed at the
Seagirt Marine Terminal helped reduce the truck processing time of more than 50
percent. A study showed that for every hour of engine idling reduction, about one gallon
of diesel fuel can be saved (Ross & Associates, 2009). Although the reduced diesel
consumption would result in negative impacts to the transportation fuel producing
sectors, since a large portion of diesel consumed in Maryland is imported from outside of
the State, most of the dampening impacts will not be borne by Maryland. On the other
hand, the diesel savings will lead to production cost saving to the truck transportation
sector, which will lead to positive multiplier effects (in terms of both value-added and
jobs) to the economy.

The port initiatives also include measures that increase the proportion of alternative fuel
vehicles in the Maryland Port Authority fleet, retrofitting the cranes with diesel oxidation
catalysts, as well as using cleaner cargo handling equipment. All of these measures will
increase the demand for goods and services from the manufacturing sectors that produce
these advanced vehicles, emission reduction devices for cranes and trucks, and cleaner
cargo handling equipment, and hence lead to job increases in both the directly and
indirectly affected sectors as well as generate associated stimulating multiplier effects in
the economy. However, the share of the investment that can stimulate the State
economy depends on the proportion of the clean and advanced technologies and
equipment can be supplied by in-state producers. In addition, the effect on the economy
will depend on the proportion of the increased demand that can be supplied by in-state
producers.

The port related initiatives mainly include GHG mitigation measures associated with the
vehicles and equipment used for land-side operation at the port, which include the cargo
handling equipment, the port fleet vehicles, and trucks and other vehicles visiting the
port.

The amount of funding that can be obtained from the federal government to support these
measures will affect their overall economic performance. Funding from out-of-state
sources will result in a more positive stimulus effect to Maryland compared with the use
of State government funding. This is because the latter has to be offset by reduced
spending in other general government expenditure areas, the negative impacts of which
need to be counted in a full macroeconomic impact assessment of the measures.

Further analyses for the economic benefits, job creation and job protection in Maryland
from this program is included in Chapter 7 of this plan.
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Implementation

Ongoing or planned administrative, management, maintenance, and operations strategies
by the Maryland Port Administration that will result in voluntary reductions in energy
consumption from the transportation sector are listed below. These strategies reduce
GHG emissions through helping to decrease rates of energy consumption from
transportation infrastructure and support facilities.

Green Port Strategy will be developed consistent with industry trends and
initiatives including EPA’s Strategy for Sustainable Seaports.

Applied for and received EPA grants for demonstration emission reduction
projects on Maryland Port Administration fleet vehicles, cargo handling
equipment at port terminals, and on construction equipment at Hart Miller Island
and Poplar Island.

Applied for and received EPA grant for a Port-wide assessment of technologies
that can effectively reduce emissions related to cargo movement.

Retrofit and repowered tugs with anti-idling technology and new engines.
Flex-fuel vehicles, alternative fuel vehicle, and hybrid vehicles have been
introduced into the Maryland Port Administration fleet.

Plans to install a fuel tank capable of storing E-85 will be included in the new fuel
island configuration at Dundalk Marine Terminal.

Comply with national laws and regulations that increase environmental protection
and maintain competitiveness

Emission controls for ocean going vessels

Links to Supporting Documentation

e Maryland Climate Action Plan and Appendix, MDOT Draft 2012 Implementation
Plan Report, April 11, 2011 (including appendices)

e Maryland Climate Action Plan, Appendix D-4, Transportation & Land Use, August
2008

e MDOT Draft 2012 Implementation Plan -
http://www.mdot.maryland.gov/Planning/Environmental Planning.html

e Maryland Port Administration- http://mpa.maryland.gov/

EPA regulations for ocean vessels and large ships-

http://www.epa.gov/oms/oceanvessels.htm#regs

EPA SmartWay program- http://www.epa.gov/smartwaylogistics/

Carbon footprint- http://www.whatsmycarbonfootprint.com/faq.htm

Carbon offsets- http://www.terrapass.com/about/how-carbon-offsets-work.html
BMC Commuter Choice Website- http://www.baltometro.org/commuter-

options/commuter-options
e Port of Baltimore Green Port Initiative-
http://www.portcompliance.org/pdfs/Port%200f%20Baltimore%20Green%20Ports.pd

f
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e Repower of McAllister Tugboat-
http://pobdirectory.com/news/2011/03/30/marchapril-issue-of-the-port-of-baltimore-
magazine/

e Port of Virginia Drayage Truck Initiative-
http://www.portofvirginia.com/corporate/environment/go-program.aspx

e Baltimore/Mid-Atlantic Drayage Truck Initiative-
http://www.efc.umd.edu/pdf/Marama/FAQs_for GO Program%5B1%5D.pdf

e Port of Baltimore’s Clean Diesel Program- http://mpa.maryland.gov/content/air-
quality.php

e Maryland Port Administration. 2010. Port of Baltimore GreenPort Initiatives.
Harbors, Navigation & Environment Seminar and Green Port Americas 2010.
http://www.portcompliance.org/pdfs/Port%200f%20Baltimore%20Green%20Ports.pd
f.

e Ross & Associates. 2009. Truck Stop Electrification and Anti-Idling as a Diesel
Emissions Reduction Strategy at US-Mexico Ports of Energy. Report Prepared for
the U.S. EPA. http://www.epa.gov/region9/climatechange/border.html.

Transportation-16: Freight and Freight Rail Strategies
Lead Agency: MDOT

Program Description

The initiative to improve efficiency of freight transportation is part of the State's efforts
to reduce the transportation sector’s air emissions including GHGs. This program
enhances connectivity and reliability of multimodal freight through infrastructure and
technology investments, such as expansion and bottleneck relief on priority truck and rail
corridors and enhanced intermodal freight connections at Maryland’s intermodal
terminals and ports. The following are a variety of initiatives to encourage and improve
rail and freight transport.

Auxiliary Power Units for Existing Locomotives

Auxiliary power units have been installed on diesel locomotives to reduce the need for
long idling periods. An auxiliary power unit eliminates emissions and conserves fuel by
shutting down the main engine at idle regardless of weather conditions or operating
location. It also protects the main locomotive engine during shut-down times by
monitoring and maintaining the lube oil and water temperatures. Auxiliary power units
are part of the locomotive emissions control strategies certified to meet the EPA
Locomotive Rule.

Technology Advances for Non-highway Vehicles

MDOT will continue to analyze and identify opportunities to incentivize retrofits or
promote replacement of old, diesel-powered non-highway engines, like switch-yard
locomotives, with new hybrid locomotives. Targeted engines could include State-owned
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switchers, like MARC. MDOT should also provide outreach to private operators, such as
Amtrak, CSX, Norfolk Southern, and Canton Railroad.

Estimated GHG Emission Reductions in 2020

In order to account for similarities across programs, all emission benefits and costs
associated with this program has been aggregated under either Transportation-10:
Transportation Technologies or Transportation-7: Intercity Transportation.

Other Environmental Benefits

As stated above, other environmental benefits from this program are assumed to
contribute to overall reductions of pollution from the transportation sector. It can be
expected, but has not been quantified, that the decrease in fuel use will decrease the
emissions of ozone precursor pollutants, nitrogen oxides and volatile organic carbons, as
well particulate matter emissions.

Nitrogen oxide emission reductions will help Maryland meet air quality standards for
ground level ozone and fine particulate matter. They will also significantly help

Maryland reduce nitrogen pollution in the Chesapeake Bay.

Volatile organic carbon compound emission reductions will help Maryland meet air
quality standards for ground level ozone.

Particulate matter emission reductions will help Maryland meet air quality standards for
fine particulate matter.

Economic Benefits, Job Creation and Job Protection

The initiatives of freight transportation development will result in increased capital
investment in both the construction sector and the manufacturing sectors. Construction
jobs will be created for the expansion of the major truck and rail corridors and
construction and improvement of the intermodal connections and terminals. For the
manufacturing sectors, the job creations will stem from the capital investment in rolling
stocks, including new hybrid locomotives, as well as anti-idling equipment on
locomotives and trucks.

Job creation in the construction sector will be more prominent than in the manufacturing
sectors. There are two reasons for this: First, investment in construction will mainly use
goods and services produced in Maryland, which will stimulate the State economy rather
than “leaking out” into other states.”’ In contrast, the manufacturing sectors for railroad
rolling stock, motors and generators, and relay and industrial controls have low effect in
Maryland, which will lead to flows of investment dollars to out-of-state producers.

! According to the IMPLAN 2009 Maryland Input-Output data, the construction sector has a very high
(nearly 1.0) value to indicate in-state use.
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Second, the construction sector is much more labor-intensive than the manufacturing
sectors.

The annual operation and maintenance of the freight transportation system will also
create jobs in the rail transportation and truck transportation sectors.

Macroeconomic impact analysis performed by the Center for Climate Strategies on state
climate action plans indicates overall positive job impacts of several freight
transportation related policy options selected by the states. For example, Florida’s GHG
policy option of increasing freight movement efficiencies will create nearly 2,300 jobs by
20252 The policy option of cutting emissions from freight transportation in
Pennsylvania’s Climate Action Plan will create about 2,100 jobs by 2020.”* The primary
driver for job creation from these policies is the substantial diesel savings.

The initiatives of freight transportation development will result in increased capital
investment in both the construction sector and the manufacturing sectors. The economic
activity in the construction sector will increase due to the expansion of the major truck
and rail corridors, construction and improvement of the intermodal connections and
terminals. Capital investment will also increase in the purchases of rolling stocks,
including new hybrid locomotives, as well as ant-idling equipment on locomotives and
trucks. As noted above, the results in the construction sector indicate the investment in
construction will mainly use goods and services produced in Maryland. In contrast, most
investments dollars in the manufacturing sectors for railroad rolling stock, motors and
generators, and relay and industrial control will flow to out-of-state producers.

The annual operation and maintenance of the freight transportation system will also
increase economic activities in the rail transportation and truck transportation sectors.

Fuel cost savings will be achieved through the usage of anti-idling equipment and other
fuel saving and emission cutting equipment on locomotives and trucks. Additional rail
lines and freight capacities will reduce congestion costs for both passengers and freight.
All of these savings will lead to stimulus effects to the State economy.

Macroeconomic impact analysis on State climate action plans indicates overall positive
economic gains of several freight transportation related policy options selected by the
states. For example, the Florida’s policy option of increasing freight movement
efficiencies will result in an increase in gross state product of $0.25 billion in 2025. The
net present value of the gross state product gains over the entire period of study (2009-
2025) will be $0.81 billion.”* Pennsylvania’s policy option of cutting emissions from
freight transportation will lead to a gross state product increase of $0.27 billion in 2020.
The net present value of the gross state product gains over the entire planning period

2 Rose, A. and Wei, D. 2009a. The Economic Impact of the Florida Energy and Climate Change Action
Plan on the State’s Economy. Report to the Governor Office of the State of Florida.

% Rose, A. and Wei, D. 2009b. “Macroeconomic Assessment,” Pennsylvania Climate Action Plan,
Chapter 11. http://www.elibrary.dep.state.pa.us/dsweb/View/Collection-10677

* Supra, fn. 2.
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(2009-2020) will be $0.65 billion.”> The major economic gains of these policies stem
from the substantial diesel savings.

Further analyses for the economic benefits, job creation and job protection in Maryland
from this program is included in Chapter 7 of this plan.

Implementation

No specific freight strategies are currently recommended in addition to projects identified
in implemented and adopted transportation plans and programs, as identified below, for
consideration before 2020. Recent developments and Maryland strategic involvement in
the CSX Transportation National Gateway initiative will result in implementation of
freight rail projects in Maryland and the mid-Atlantic region that will help reduce truck
VMT in Maryland by 2020. Funding for the National Gateway is a public-private
partnership between the federal government, six states and the District of Columbia, and
CSX. The benefit of the National Gateway is assessed in this report.

The benefits of Norfolk Southern’s Crescent Corridor initiative are not assessed in this
report as direct GHG emission reduction benefits to Maryland are unknown, and a level
of support and funding commitment from Maryland has not been recommended to date.

Projects that contribute to a change in VMT growth and/or improve system efficiency are
a subset of the State’s complete Consolidated Transportation Program. Currently funded
and planned transportation system investments 2006-2020, which are defined in the
Maryland 2009 - 2014 Consolidated Transportation Program and in the metropolitan
planning organizations, transportation improvement programs, and long-range plans
through 2020 include:
e Major roadway capacity projects impacting truck freight movement in Maryland
planned for opening by 2020, such as:
o 1-695 from I-95 South to MD 122
o [-695 from I-83 to [-95 North
o MD 32 grade separation and interchange at [-795
o MD 4 upgrade in Prince Georges County
o US 50 access control improvements in Wicomico County
e Long range projects associated with the Maryland Statewide Freight Plan to
provide rail freight capacity improvements on railroads owned by Maryland

The State will continue to implement and look for areas to expand this ongoing effort
while seeking funding sources at the State and federal level and continuing to work with
State and federal lawmakers on legislation. Examples of initiatives that may be added or
enhanced include (this list should not be considered exclusive):

% Supra, . 3.
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Providing climate change adaptation and mitigation for rail lines at risk from
rising sea levels- The Amtrak North East Corridor lines in Harford County are a
prime example.

Advancing the construction timetable for high speed rail projects in the North
East Corridor. For example, Maryland recently received $22 Million from the
High Speed Intercity Passenger Rail Program to begin Preliminary Engineering
and National Environmental Policy Act analysis toward the replacement of the
Susquehanna River Bridge on the Amtrak North East Corridor. This would
provide additional tracks which would alleviate the chokepoint created by the
current double tracked bridge and allow for expanded capacity for Amtrak,
MARC and Norfolk Southern freight trains, as well as increased times. This
would help alleviate current train idling and allow for the expansion of passenger
and freight service that would alleviate road congestion for commuters and
freight.

Building the proposed CSX intermodal container facility, to be located south of
CSX’s Howard Street tunnel. This will remove a major freight bottleneck and
enhance competitiveness of rail freight transport by allowing CSX to double stack
containers, which will divert marginal long haul trucking and improve emissions
by diverting cargo to rail.

Replacing long haul truck freight hauling with rail hauling by 2020 (Norfolk
Southern Crescent Corridor, CSX National Gateway)

Supporting L.aws and Regulations (including new legislation needed)

Rail incentives for funding equality with commercial trucking
Zoning incentives for truck stops
Incentivize connections between rail and product distribution centers

Promote zoning at the local level that considers the need for freight movement, which
could help to alleviate congestion and inappropriate land uses such as residential

abutting freight facilities.

Links to Supporting Documentation

Maryland Climate Action Plan and Appendix, MDOT Draft 2012 Implementation
Plan Report, April 11, 2011 (including appendices)

Maryland Climate Action Plan, Appendix D-4, Transportation & Land Use, August
2008

MDOT Draft 2012 Implementation Plan -
http://www.mdot.maryland.gov/Planning/Environmental Planning.html
Auxiliary power unit information-

www l.eere.energy.gov/vehiclesandfuels/pdfs/idling 2004/stewart.pdf

EPA Locomotive Rule- http://www.epa.gov/oms/locomotives.htm

EPA guidance on locomotive idling-
http://www.epa.gov/otag/stateresources/policy/pag_transp.htm#i

National Gateway- http://www.nationalgateway.org/
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e (CSX Intermodal Container Facility-Baltimore-
http://www.mdot.maryland.gov/Planning/ICTF/Home.html#Description

e High Speed Rail-Susquehanna Bridge Replacement-
http://www.daggerpress.com/2011/05/09/22-million-federal-project-will-replace-105-
year-old-penn-line-bridge-over-susquehanna-river-additional-bridges-may-be-
coming-over-bush-and-gunpowder-rivers/

e Norfolk Southern Crescent Corridor- http://www.nscorp.com/nscportal/nscorp/

e (CSX Genset Locomotives in Baltimore- http://www.csx.com/index.cfm/media/press-
releases/major-public-private-partnership-brings-cleaner-air-to-maryland/

¢ Rose, A. and Wei, D. 2009a. The Economic Impact of the Florida Energy and
Climate Change Action Plan on the State’s Economy. Report to the Governor Office
of the State of Florida.

e Rose, A. and Wei, D. 2009b. “Macroeconomic Assessment,” Pennsylvania Climate
Action Plan, Chapter 11.

e Rose, A. and Wei, D. 2009b. “Macroeconomic Assessment,”

e Pennsylvania Climate Action Plan, Chapter 11.
http://www.elibrary.dep.state.pa.us/dsweb/View/Collection-10677

Transportation-17: Renewable Fuels Standard

Lead Agency: MDOT

Program Description

The Renewable Fuels Standard, regulated by EPA, was originally created under the
federal Energy Policy Act of 2005. It established the first renewable fuel volume mandate
in the U.S. Originally the program set a requirement that 7.5 billion gallons of renewable
fuel be blended into gasoline in 2012. The Energy Independence and Security Act of
2007 greatly expanded the Renewable Fuel Standard in a number of ways. The new
policy included diesel fuel as a medium for renewable fuel, along with gasoline. It also
increased the volume of renewable fuels to be blended to 9 billion gallons in 2008 and 36
billion gallons in 2012. The federal law also developed new categories of renewable fuel
and set limits on how much of the mandate could be met by certain fuels types, as well as
required an application of lifecycle GHG performance threshold standards to ensure each
category of renewable fuels emits fewer GHGs than the conventional fuel it replaces.

Biofuels must reduce lifecycle GHG emissions by at least 20 percent in order to qualify
as a renewable fuel. The volume of ethanol included in the Renewable Fuels Standard is
capped at 12 billion gallons in 2010 and increases to 15 billion gallons in 2015 where it is
fixed thereafter. The new policy includes a mandate for advanced biofuels, which grow
from 1 billion gallons in 2010 to 21 billion gallons in 2022. To qualify as an advanced
biofuel the fuel must reduce lifecycle GHG emissions by 50 percent. Corn-starch ethanol
is directly excluded from this category and cannot be used to meet this part of the
mandate. Ethanol created from non-starch parts of the corn plant (such as the stalk and
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cob) can qualify if they meet the GHG lifecycle emission reductions. Included is also a
cellulosic and agricultural waste-based biofuel mandate. This grows from 100 million
gallons in 2010 to 16 billion gallons in 2022. Cellulosic biofuels must reduce lifecycle
GHG emission by at least 60 percent. The final category, bio-mass based biodiesel, has a
mandate that grows from .5 billion gallons in 2009 to 1 billion gallons in 2012. Any fuel
made from biomass feedstock that has a 50 percent lifecycle GHG reduction satisfies this
part of the mandate.

In order to ensure that the fuel supply sold in the U.S. meets the mandated volume of
renewable fuels, EPA established a system of tradable Renewable Identification
Numbers, which are unique identifiers issued by the biofuel producer or importer at the
point of production or port of importation. A unique number is generated for every
qualifying gallon of renewable fuel.

EPA uses estimates provided by the U.S. Department of Energy’s Energy Information
Agency, to determine the total volume of transportation fuel expected to be used in the
U.S. during the next year. The mandate is computed and a preliminary standard is issued
in the spring of the preceding year, with a final rulemaking in 2012, pending legal issues.
Fuel blenders are required to include a quantity of biofuels equal to a percentage of their
total annual sales. Each blender must show that it has enough Renewable Identification
Numbers at the end of each year to meet its share for each of the four mandated
standards.

The Renewable Fuels Standard is a federally-mandated program designed to reduce the
nation’s need of foreign oil, and encourage the development and expansion of our
nation’s renewable fuels sector. The program will also help reduce GHG emissions from
transportation fuels through the use of renewable fuels.

Estimated Greenhouse Gas Emission Reductions in 2020

The following programs have significant overlap between them with respect to
implementation and GHG emission reductions:

Transportation-1: Maryland Clean Cars Program
Transportation-10: Transportation Technology Initiatives
Transportation-17: Renewable Fuels Standard
Transportation-18: Corporate Average Fuel Economy

For this reason, MDE aggregated the potential 2020 benefits from these programs under
one emission benefit estimate. Refer to Transportation-10: Transportation Technology
Initiatives for the description and data regarding the methodologies used to quantify these
four programs.
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Other Environmental Benefits

The Renewable Fuels Standard is expected to reduce emissions of carbon monoxide and
benzene. The program will not directly enforce any emission reductions from the
transportation sector; it only regulates the volume of renewable fuels used each year.

Carbon monoxide emission reductions will help Maryland meet air quality standards for
ground level ozone.

Benzene is a human carcinogen and highly toxic. The reduction in emissions of benzene
will provide health benefits to people across the country.

Economic Benefits, Job Creation and Job Protection

This program is designed to increase the production and use of renewable fuels in the
nation’s transportation fuels. It will result in an increase of jobs related to the production
of the renewable fuels needed to comply with this federal requirement. It also has the
potential to increase jobs related to the research and development of the advanced
biofuels. It is unknown how this program will impact job creation in Maryland.

According to EPA, this program will promote and increase the availability of renewable
fuels which will reduce the amount of oil the U.S. imports. The expanded market for
products such as corn and soybeans is expected to increase annual net farm income by
$13 billion. By 2022 the increased use of renewable fuels is expected to decrease the
price of gasoline by $.024 per gallon and the price of diesel by $.121 per gallon,
producing a combined annual savings of nearly $12 billion. The Renewable Fuels
Standard is expected to displace some 13.6 billion gallons of petroleum-based gas and
diesel fuel by 2022, about 7 percent of expected annual U.S. transportation consumption.
This will help reduce the US’s dependence on foreign oil.

Further analyses for the economic benefits, job creation and job protection in Maryland
from this program is included in Chapter 7 of this plan.

Implementation

This program has been implemented through regulations adopted by EPA. The
requirements are fully enforceable, and EPA is enforcing these regulations just as it
enforces all its regulations.

Supporting Laws and Regulations

e Energy Policy Act of 2005
e Energy Independence and Security Act of 2007
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Links to Supporting Documentation

e Energy Policy Act of 2005- http://doi.net/iepa/EnergyPolicyActof2005.pdf

e Energy Independence and Security Act of 2007-Summary-
http://energy.senate.gov/public/ files/R1L342941.pdf

e EPA Regulations and Standards-
http://www.epa.gov/otaqg/fuels/renewablefuels/regulations.htm

e Renewable Fuel Standard Overview by CBO-
http://www.nationalaglawcenter.org/assets/crs/R40155.pdf

e Renewable Fuels Standard Implementation-Frequently Asked Questions-
http://www.epa.gov/oms/renewablefuels/420f07062.htm

e Maryland Climate Action Plan and Appendix, MDOT Draft 2012 Implementation
Plan Report, April 11, 2011 (including appendices)

e Maryland Climate Action Plan, Appendix D-4, Transportation & Land Use, August
2008

e MDOT Draft 2012 Implementation Plan -
http://www.mdot.maryland.gov/Planning/Environmental Planning.html

e Renewable Fuels Association - http://ethanolrfa.org/

e Growth Energy-Ethanol- http://www.growthenergy.org/

e National Biodiesel Board- http://www.biodiesel.org/

Transportation-lS: Corporate Average Fuel Economy
(CAFE) Standards: Model Years 2008-2011

Lead Agency: MDOT

Program Description

The Energy Independence and Security Act of 2007 established a goal for increasing the
national fuel economy to 35 miles per gallon by the year 2020. This marked the first new
Corporate Average Fuel Economy standard since the creation of these standards in 1975,
over 30 years ago. The fuel economy standard is the sales-weighted fuel economy
average for a vehicle manufacturer for the current model year of vehicles with a gross
vehicle weight rating of 8,500 lbs or less. This new standard included passenger vehicles
as well as light duty trucks.

Since introduction in 1975, Corporate Average Fuel Economy standards have increased
very slowly from an initial 18 miles per gallon. Since 1990 the standard for passenger
cars has been stable at 27.5 miles per gallon. Light duty trucks have experience a more
gradual increase from 17.5 miles per gallon in 1982 increasing to just 22.2 miles per
gallon in 2007. The Energy Independence and Security Act of 2007 requires the National
Highway Traffic Safety Administration, the agency with the regulating authority on fuel
economy, to gradually increase the fuel efficiency standard mpg until it achieves the 35
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miles per gallon mark. Each year the National Highway Traffic Safety Administration
must analyze the effect of its new proposed standard on the environment as well as
employment. The new standard must be issued 18 months before the model year for a
fleet. Manufacturers need this lead time in order make any changes to their vehicle lineup
necessary to meet the new standard.

In passing the Energy Independence and Security Act of 2007, Congress instructed the
National Highway Traffic Safety Administration to establish a credit trading and
transferring system for manufacturer’s to transfer credits between categories and to sell
them to other manufacturers or non-manufacturers. This policy allowed greater
opportunities for compliance with the increasing standards.

Since being passed and implemented, newer fuel efficiency and GHG standards have
been adopted through a joint rulemaking between National Highway Traffic Safety
Administration and EPA for model years 2012-2016. These new GHG standards along
with a new, quicker, phase in of fuel economy standards will replace those adopted from
the passage of the 2007 federal law. The 2008-2011 fuel efficiency standards will be
enforced up to 2012 and will still provide GHG benefits into the future.

Estimated Greenhouse Gas Emission Reductions in 2020

The following programs have significant overlap between them with respect to
implementation and GHG emission reductions:

Transportation-1: Maryland Clean Cars Program
Transportation-10: Transportation Technology Initiatives
Transportation-17: Renewable Fuels Standard
Transportation-18: Corporate Average Fuel Economy

For this reason, MDE aggregated the potential 2020 benefits from these programs under
one emission benefit estimate. Refer to Transportation-10: Transportation Technology
Initiatives for the description and data regarding the methodologies used to quantify these
four programs.

Other Environmental Benefits

While this program’s mainly focus is improving fuel economy, which also reduces GHG
emissions, the resulting reduced fuel consumption will reduce other emissions from
passenger cars and light-duty trucks. It can be expected, but has not been quantified, that
the decrease in fuel use will decrease the emissions of ozone precursor pollutants,
nitrogen oxides and volatile organic carbons as well as particulate matter emissions.

Nitrogen dioxide emission reductions will help Maryland meet air quality standards for

ground level ozone and fine particulate matter. They will also significantly help
Maryland reduce nitrogen pollution in the Chesapeake Bay.
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Volatile organic compound emission reductions will help Maryland meet air quality
standards for ground level ozone.

Particulate matter emission reductions will help Maryland meet air quality standards for
fine particulate matter.

Economic Benefits, Job Creation and Job Protection

This program required automobile manufacturers to produce cleaner, more fuel efficient
vehicles beginning with model year 2008 vehicles and continuing through model year
2011. In the past, the requirement for new, federal motor vehicle standards has not
resulted in the start-up of automobile production facilities in the State. However, this
program may have minimal impact on job creation in the ancillary parts, components,
and services areas.

This program promoted and increased the availability of new, fuel efficient vehicles
which in turn lead to consumer savings due to lower fuel expenditures. Lower fuel
expenditures provide consumers with additional income (which could increase if fuel
prices increase) to spend in other areas of the economy.

Analyses for the economic benefits, job creation and job protection in Maryland from this
program is included in Chapter 7 of this plan.

Implementation

This program has been implemented through regulations adopted by the National
Highway Traffic Safety Administration. The requirements are fully enforceable, and this
federal administration is enforcing these regulations just as it enforces all its regulations.
Since its implementation, new national GHG and fuel economy standards have been
adopted through a joint agency agreement between EPA and the National Highway
Traffic Safety Administration. These new standards will improve upon the current
standards set forth in this program and succeed this program as the enforceable fuel
economy standards.

While these standards are applicable through model year 2011 vehicles, these vehicles
will remain in the fleet and will still be producing benefits in 2020.

Supporting L.aws and Regulations

e C(lean Air Act
e Energy Independence and Security Act of 2007

Links to Supporting Documentation

® CAFE Overview- http://www.nhtsa.gov/cars/rules/cafe/overview.htm
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e CAFE Standards Website- http://www.nhtsa.gov/fuel-economy

e Effectiveness and Impact of CAFE Standards-
http://www.nhtsa.gov/cars/rules/CAFE/docs/162944 web.pdf

e Maryland Climate Action Plan and Appendix, MDOT Draft 2012 Implementation
Plan Report, April 11, 2011 (including appendices)

e Maryland Climate Action Plan, Appendix D-4, Transportation & Land Use, August
2008

e MDOT Draft 2012 Implementation Plan -
http://www.mdot.maryland.gov/Planning/Environmental Planning.html

Transportation-19: Promoting Hybrid and Electric
Vehicles

Lead Agency: MEA

Program Description

Maryland’s transportation infrastructure plays a vital role in the movement of people and
goods throughout the region, for Maryland residents and also for the larger network of
U.S. highways and distribution channels along the East Coast. Maryland’s highways and
mass transportation systems serve State, regional and national transportation and freight
movement interests, and also serve as a key element of transportation around the Nation’s
capital.

The transportation sector is responsible for 32 percent of Maryland’s GHG emissions
according to the Maryland Climate Change Commission. Reducing emissions from this
sector 1s critical to achieving reduction in GHG emissions. Existing and new
technologies will allow us to meet our transportation needs with fewer carbon dioxide
emissions, and with reduced reliance on petroleum imports. The reduction in diesel and
petroleum-based fuel consumption has many clean air benefits in addition to reduced
emissions of black carbon and nitrous oxide, both GHGs.

Existing Programs: Electric Vehicle Infrastructure Program

MEA created the Electric Vehicle Infrastructure Program in early 2010 to aid the
installation of electric vehicle recharging stations. MEA issued two grants under this
program totaling $594,000 to install a total of eighty one (81) public stations across the
State.

In June of 2010, MEA used federal stimulus funds to award $503,000 in competitive
matching grants for the installation of 64 electric vehicle charging stations around the
State. In June 2011, MEA expanded the Electric Vehicle Infrastructure Program by
$94,000, increasing by 14 stations.

197



Maryland’s Plan to Reduce Greenhouse Gas Emissions, December 31, 2011 | Appendix C

Two Electric Vehicle Infrastructure Program grants were awarded for electric vehicle
charging stations:

e Baltimore Electric Vehicle Initiative: $461,500 was awarded to the Baltimore
Electric Vehicle Initiative, a non-profit organization promoting electric vehicles
and electric vehicle infrastructure in Maryland, for the installation of 69 electric
vehicle re-charging stations around the State and the I-95 corridor, including
Harford, Cecil, Baltimore City, Baltimore, Montgomery, Anne Arundel, Charles,
Frederick and Prince George’s counties.

e Baltimore City: $134,500 was awarded to Baltimore City for the installation of
electric vehicle re-charging stations in various parking garages throughout the
city. Project partners include Baltimore City Department of General Services,
Baltimore City Parking Authority and Baltimore Gas & Electric.

MEA, MDE and MDOT are working with Baltimore City and the Baltimore Electric
Vehicle Initiative to ensure that Maryland’s in-state electric vehicle charging station
network is aligned with the regional planning goals of TCI for electric charging
infrastructure, particularly along the 1-95 corridor and its interface with urban and rural
charging networks in Maryland.”®

By the end of summer 2011, electric vehicle owners will be able to charge using one of
78 public charging stations at approximately 36 different locations in Maryland.
Maryland stations will reach from Charles to Frederick counties. MEA has posted a map
and list online of electric vehicle stations that will be operational in Maryland and
Washington, D.C., by the end of summer 2011. The proactive construction of charging
infrastructure will better position Maryland to meet demand for publicly accessible
charging stations as major vehicle manufacturers begin to release plug-in vehicles for sale
to general consumers beginning in 2011 and 2012.

The electric vehicle funding complements several recently enacted laws and a PSC
initiative promoting electric vehicles and electric vehicle infrastructure in Maryland.
These are summarized below.

Maryland Hybrid Truck Goods Movement Initiative

MEA partnered with Maryland Clean Cities and several of the most prominent and
progressive fleets in the U.S. to expeditiously implement the nation’s largest deployment
of heavy-duty hybrid trucks in goods movement applications through the Maryland
Hybrid Truck Goods Movement Initiative. This initiative will provide financial and
technical assistance to the high profile fleets of companies like ARAMARK, Efficiency
Enterprises, Nestle Waters of North America, Sysco Corporation and United Parcel
Service to facilitate the implementation of the largest collaborative hybrid truck project in
the nation. MEA received a $5.9 million U.S. Department of Energy grant to assist in
purchasing and deploying 143 heavy duty hybrid vehicles.

% TCI is a regional collaboration of Maryland and ten other Northeast and Mid-Atlantic states and the
District of Columbia to reduce GHG emissions in the region’s transportation sector. Planning and
deploying a regional electric vehicle charging network is a key priority of TCI. See policy Transportation-
4: The Transportation and Climate Initiative for details on this program.
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Electric Vehicle Tax Credit (House Bill 490 2010 Session)

In 2010 the legislature passed a credit against the motor vehicle excise tax for certain
qualified plug—in electric drive vehicles. This is a 3 year program and each vehicle is
eligible for up to $2,000. This program is administered by MDOT and paid for by MEA
utilizing money from the Strategic Energy Investment Fund.

Electric Vehicle Charging Station Tax Credit (House Bill 163 2011 Session)

This statute allows a State income tax credit for tax years 2011, 2012, and 2013, for 20
percent of the cost of qualified electric vehicle recharging equipment placed in service by
a taxpayer during a taxable year up to $400. This program is administered and paid for
by MEA utilizing money from the Strategic Energy Investment Fund.

Electric Vehicle Council

The Maryland Electric Vehicle Infrastructure Council was created in the 2011 legislative
session. The council will develop an action plan to facilitate the successful integration of
electric vehicles within Maryland's transportation sector. The council must submit an

interim report on or before January 1, 2012, and a final report on or before December 1,
2012.

Electric Vehicle Pilot Program

The Electric Vehicle Pilot Program requires PSC to establish a pilot program for charging
electric vehicles by June 30, 2013. This program allows utilities to participate and
requires that they include incentives for residential, commercial, and governmental
customers to recharge electric vehicles in ways that will accomplish specified goals
namely modifying behavior so that recharging occurs during off peak hours. PSC must
report to the governor and the General Assembly on the program by February 1, 2015.

Programs under Consideration

MEA continues to analyze new transportation initiatives to help Maryland meet the GHG
emission reduction goals established under GGRA. Some initiatives under consideration
include:

e MEA will continue to coordinate with relevant State agencies and stakeholders to
develop a strategic plan for building a Statewide electric vehicle charging
infrastructure, with the goal of enabling drivers of plug-in vehicles to drive
anywhere in Maryland and be within range of a charging station, with
connectivity to a regional charging infrastructure.”’

e MEA will work with the Governor and General Assembly and will pursue federal
grants to obtain funding to strategically expand alternative fueling infrastructure
throughout the State.

7 MEA's Director is a member of the Maryland Electric Vehicle Infrastructure Council created by the
General Assembly in the 2011 Session. See Supporting Laws and Regulations, below, for detail on this
legislation.
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e MEA will analyze the economics, feasibility and advisability of using abandoned
Idle Air truck stop electrification infrastructure for electric vehicle fast charging
on Maryland interstates.

e MEA will analyze the economics, feasibility and advisability of developing
incentives for trucks to install auxiliary power units to promote anti-idling.

e MEA will work with both public and private stakeholders to reduce GHG
emissions in the transportation sector.

Estimated GHG Emission Reductions in 2020

In order to account for similarities across programs, all emission benefits and costs
associated with this program have been aggregated under Transportation-4: The
Transportation Climate Initiative.

Other Environmental Benefits

These initiatives will also help Maryland meet its Chesapeake Bay and air quality goals.
Replacing petroleum-based mobile fuels with alternatives will reduce emissions of the
major air pollutants from tailpipe exhaust: carbon-containing compounds including,
nitrogen oxides which contribute significantly to Chesapeake Bay pollution and combine
with hydrocarbons to create smog, hydrocarbons, particulate matter which are tiny
particles of solid matter that lodge in the lungs and deposit on buildings, carbon
monoxide which is a colorless, odorless, poisonous gas, and formaldehyde which is a
lung irritant and carcinogen.

Nitrogen dioxide emission reductions will help Maryland meet air quality standards for
ground level ozone and fine particulate matter. The reductions will also significantly
help Maryland reduce nitrogen pollution in the Chesapeake Bay.

Sulfur dioxide emission reductions will help Maryland further reduce fine particulates
and also help achieve the visibility improvements required to comply with federal
regional haze requirements.

Mercury, a toxic pollutant, is primarily released by air pollution sources but ultimately

affects water quality and bioaccumulates in fish tissue. Mercury reductions will help
improve water quality in Maryland.

Economic Benefits, Job Creation and Job Protection

The potential for job creation is significant. Expanding the alternative fuels market,
especially by building an electric vehicle ecosystem in the State will provide jobs for
Maryland citizens throughout the supply chain, from research and manufacture to the
sale, installation and maintenance of plug-in vehicles and charging infrastructure.
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The economic benefits of expanding the alternative fuels market and building an electric
vehicle system in Maryland have already begun and are expected to grow significantly.”®
For example, MEA estimates a cumulative projection of 21,000 to 25,000 electric
vehicles sold in Maryland by 2017. By conditioning the State’s markets and regulatory
climate Maryland will continue to attract vendors throughout the alternative fuels supply
chain. Economic benefits will be addressed in more detail in a study required under
GGRA, which will be included in the draft and final 2012 GGRA Plans.

The increased building and installation of electric vehicle charging stations will create
jobs in the construction sector. Investment in construction will mainly use goods and
services produced in Maryland, which will stimulate the State's economy rather than
“leaking out” into other states.”  In addition, successive rounds of the upper-stream
supply sectors of the construction sector (such as the utility, asphalt, metal products, and
machinery manufacturing sectors) will be stimulated through the ripple (or multiplier)
effects. Based on the Maryland Input-Output tables of the 2009 IMPLAN modeling, $1
million investment in the construction sector will create 7.5 jobs. The economy-wide
effects will be an increase of 13.8 jobs.

Other economic and job impacts of the widespread incorporation of electric vehicles are
presented in Transportation-11: Electric Vehicle Initiatives. The job impacts of truck stop
electrification are discussed in Transportation-10: Transportation Technology Initiatives.

Installation of auxiliary power units on trucks to eliminate engine idling has great potential for
diesel savings. For every hour of engine idling reduction, about one gallon of diesel fuel
can be saved.'” Even taking into consideration the cost of the auxiliary power devices,
the truck anti-idling technology can be very cost-effective.'”’ The macroeconomic
impact analysis of these power units and other anti-idling policies indicates that the
employment increase can reach 985 jobs by 2025."%% A scale-up analysis of the macro
effects of anti-idling policies at the national level shows an increase in employment of
16.7 thousand jobs in 2020.'"

% General Motors re-tooled and re-opened its White Marsh plant in 2010 to manufacture hybrid
transmissions and has plans to expand. The state’s electric vehicle infrastructure build-out is also
supporting the steady growth of two Maryland-based electric vehicle charging station vendors,
Semaconnect (Annapolis) and Timber Rock Energy Solutions (Frederick), and their suppliers.

% According to the IMPLAN 2009 Maryland Input-Output data, the construction sector has a very high
(nearly 1.0) RPC.

100 Ross & Associates. 2009. Truck Stop Electrification and Anti-Idling as a Diesel Emissions Reduction
Strategy at US-Mexico Ports of Energy. Report Prepared for the U.S. EPA.
http://www.epa.gov/region9/climatechange/border.html.

""" The per ton GHG mitigation cost of the transportation policy option “Anti-Idling Technologies and
Practices” recommended in the Michigan Climate Action Plan is -$48/tCO2e. The negative sign here
means net cost savings.

12 Miller, S., Wei, D., and Rose, A. 2010. The Macroeconomic Impact of the Michigan Climate Action
Council Climate Action Plan on the State’s Economy. Report to Michigan Department of Environmental
Quality. http://www.climatestrategies.us/ewebeditpro/items/O25F22416.pdf.

19 Center for Climate Strategies. 2010. Impacts of Comprehensive Climate and Energy Policies on the
U.S. Economy. Johns Hopkins University, Baltimore, MD.
http://www.climatestrategies.us/ewebeditpro/items/O25F23386.PDF
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As noted above, the increased building and installation of electric vehicle charging
stations will create jobs in the construction sector. Based on the Maryland Input-Output
tables of the 2009 IMPLAN modeling, $1 million investment in the construction sector
will generate a total output impact of $1.8 million to the State economy, or a multiplier
effect of 1.8.

Macroeconomic impact analysis of anti-idling policies indicates that the gross State
product increase can reach $0.12 billion by 2025. The net present value of the gross State
product gains over the entire study period (2009-2025) is $0.55 billion.'™ A scale-up
analysis of the macro effects of anti-idling policies at the national level shows an increase
in gross domestic product of $1.62 billion in 2020. The net present value of the gross
domestic product gains between 2010 and 2020 are $2.49 billion.'”

Detailed analyses for the economic benefits, job creation and job protection in Maryland
from this program under-development.

Implementation

MEA has primary responsibility for administering the Electric Vehicle Infrastructure
Program, the Maryland Hybrid Truck Goods Movement Initiative Program, and the
Electric Vehicle Charging Station Tax Credit Program. @ MDOT has primary
responsibility for administering the Electric Vehicle Tax Credit Program.

Supporting L.aws and Regulations

e Motor Vehicle Excise Tax - Tax Credit for Electric Vehicles (House Bill 469).106
Introduced by the Administration, this legislation creates a 3-year vehicle excise tax
exemption, from Oct. 1, 2010 to June 30, 2013, for the purchase of plug-in electric
vehicles, capped at $2,000 per vehicle. Exemptions are limited to one per individual
and 10 per business entity.

e High Occupancy Vehicle Lanes - Use by Plug-In Vehicles (Senate Bill 602).107 This
legislation permits plug-in vehicles, both hybrid and all-electric, to use high
occupancy vehicle lanes, without restrictions on the number of passengers required to
be in the vehicle.

® ncome Tax — Tax Credit for Electric Vehicle Recharging Equipment (House Bill 163).108 This
law allows a State income tax credit for 20 percent of the cost of qualified electric
vehicle recharging equipment placed in service in tax years 2011, 2012, and 2013,
limited to $400 for each system.

1% Miller et al. (2010).

195 Center for Climate Strategies (2010)

"% Chapter 490, Acts of 2010; codified in Transportation §13-815, Md. Code Ann.

"97Chapter 492, Acts of 2010; codified in Transportation §§11-167, 21-201(a)(1) and 25-108 Md. Code
Ann.

"% Chapter 402, Acts of 2011; codification pending.
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® Pilot Program for Charging Electric Vehicles (Senate Bill 179/House Bill 164).109 This law
requires PSC to establish a pilot program for electric customers to charge electric
vehicles during off-peak hours and to report the results by February 1, 2015.

o Maryland Electric Vehicle Infrastructure Council (Senate Bill 176/House Bill
167).110 This law established the Council to develop a plan and report to the
Governor and the General Assembly by December 1, 2012 regarding integration of
electric vehicles into the State's transportation network.

o The State Vehicle Fleet- Use of Biofuels (Senate Bill 959). This law amends an
existing statute by broadening eligible fuels to include advanced biofuels. The
change provides end markets for advanced biofuel producers, helps to create
competition and allows the State to purchase fuels in a more competitive market.

e PSC Case No. 9261. On petition of its Staff, PSC initiated a proceeding in March
2011 to consider the regulatory treatment to be applied to the owner/operators of
electric vehicle charging stations as well as persons involved in provisioning,
arranging or billing these charging services.'"!

Links to Supporting Documentation

e The Next Generation of Hybrid Cars: Plug-in Hybrids Can Help Reduce Global
Warming and Slash Oil Dependency, Electric Power Research Institute and the
Natural Resources Defense Council, July 19,
2007.http://www.nrdc.org/energy/plugin.pdf

e Maryland Energy Administration Electric Vehicle Infrastructure Program
http://www.energy.state.md.us/Transportation/index.html

e Transportation and Climate Initiative
http://www.georgetownclimate.org/transportation/index.php

e PSC Case No. 9261: In the Matter of the Investigation into the Regulatory Treatment
of Providers of Electric Vehicle Charging Stations and Related Services.
http://www.psc.state.md.us/

e Maryland Hybrid Truck Goods Movement Initiative http://www.marylandhti.com/

e (Center for Climate Strategies (CCS). 2010. Impacts of Comprehensive Climate and
Energy Policies on the US Economy. Johns Hopkins University, Baltimore, MD.
http://www.climatestrategies.us/ewebeditpro/items/O25F23386.PDF

e Miller, S., Wei, D., and Rose, A. 2010. The Macroeconomic Impact of the Michigan
Climate Action Council Climate Action Plan on the State’s Economy. Report to
Michigan Department of Environmental Quality.
http://www.climatestrategies.us/ewebeditpro/items/O25F22416.pdf.

e Ross & Associates. 2009. Truck Stop Electrification and Anti-Idling as a Diesel
Emissions Reduction Strategy at US-Mexico Ports of Energy. Report Prepared for
the EPA. http://www.epa.gov/region9/climatechange/border.html.

'%Chapters 403 and 404, Acts of 2011; codification pending.

'"Chapters 400 and 401, Acts of 2011; codification pending.

"'PSC Case No. 9261: In the Matter of the Investigation into the Regulatory Treatment of Providers of
Electric Vehicle Charging Stations and Related Services. http://www.psc.state.md.us/
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Transportation-20: Pay-As-You-Drive®''? Insurance in
Maryland

Lead Agency: MIA

Program Description

Pay-As-You-Drive® automobile insurance is also known as use-based insurance.
Generally, use-based insurance plans are designed to align the amount of premium paid
with actual vehicle usage. The distance an automobile is driven, the speed at which it is
driven, and the time of day it is driven all are factors that can be used to determine
premiums under a use-based plan.'"

Under traditional automobile insurance plans, insurance companies rely on the consumer
to provide information at the time the policy is written about the number of miles the
consumer expects to drive during the policy period. In contrast, under use-based plans,
the consumer generally uses a telematics device to provide information about actual
mileage and other driving behaviors to the insurance carrier. The carrier can use that
information to adjust the price of coverage based on the degree of risk posed by the
insured’s actual driving behaviors.

In the fall of 2008, Progressive Insurance Group started offering its “MyRate” use-based
program in Maryland. Consumers who elect to participate in this program receive a
wireless device that plugs into their car. This device measures “how, how much and
when the car is being driven” (Progressive News Release, September 15, 2008). “Cars
driven less often, in less risky ways and at less risky times of day can receive a lower
premium (Progressive News Release, September 15, 2008). Customers signing up for the
program could receive up to a 10 percent discount and at renewal could earn up to a 25
percent discount. There is a thirty dollar technology expense for the cost of the wireless
device and transmission of the data. This is imposed each policy period.

As of 2008, the GMAC Insurance Group also offered a Pay-As-You-Go insurance
program to OnStar subscribers in Maryland. It works as a discount program: the fewer
miles driven, the higher the discount earned. Customers driving less than 2500 miles
annually may be eligible for up to a 50 percent discount. All information is transmitted
through the OnStar Vehicle Diagnostic reports, so it is necessary to have an OnStar
equipped vehicle with an active OnStar subscription.

As of August 2011, the Progressive and GMAC Insurance Groups were the only insurers
offering a use-based insurance program for private passenger automobiles in

"2 pay-As-You-Drive is a registered trademark of Progressive Casualty Insurance Company.

'3 Consumers receive discounts off of their insurance premiums for participating in most use-based
programs.
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Maryland''*. Some carriers are offering programs or pilot programs similar to Pay-As-
You-Drive® in other states.'"

Estimated GHG Emission Reductions in 2020

By 2020, the potential emission reductions from this program are estimated to be
0.09 MMtCO.e.

Figure C-42. Low and High GHG Benefits for Transportation-20

) SAIC Quantification

Low Estimate 0.03 MMtCO,e Appendix B, Pg. 217

High Estimate 0.09 MMtCO,e MDE Quantification
Below

High Estimate — MDE Quantification

The GHG emission reductions associated with this program are estimated between 0.03
and 0.09 MMtCO,e. A GHG reduction quantification of 0.09 MMtCO,e is for aggressive
implementation of Pay as You Drive insurance. Automobiles account for more than 25
percent of GHG emissions in the U.S. Research expects widespread adoption of Pay As
You Drive policies to reduce driving by 10-20 percent, resulting in significant decreases
in GHG emissions.''®

An adoption rate of 10 percent by 2020 for voluntary and private sector efforts to
promote Pay As You Drive is considered. An effectiveness rate of 5 percent is assumed.
(For semi-agnostic consumer influenced only by the doubling of effort through the two
programs in the absence of any survey data.) The applicable VMT (i.e., 53578 million)
and GHG factor is (i.e., 321 g/mi).

" Two additional companies offer a commercial product (Montgomery Mutual and Ohio Casualty);
however, it is unlikely that the usage will be reduced since this is a commercial product.

"> Although currently only available in Texas, MileMeter Insurance Company offers a mileage based
program that is available to consumers on-line. The rates for this program are based on the consumer's age,
location and vehicle. The consumer purchases a specific number of miles for a 6 month period of time.
When the consumer runs out of miles they may purchase more. This program relies exclusively on
vehicle's odometer to track mileage. Allstate is currently offering a program in Illinois which will give an
additional discount based on when the policyholder drives, mileage, hard braking rapid acceleration and
speed. Driving performance is tracked by device which is plugged into the policyholder's vehicle.

" Funderburg, Keri, Michael Grant, and Ed Coe. “Changing Insurance One Mile at a Time.”
Contingencies. November / December 2003. 17 March 2004
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Figure C-43. Estimate of potential GHG reductions

% 2020 Change in Annual | Annual VMT GHG
(Participation | VMT (Effectiveness Reduction Reduction
Rate) Rate) (million VMT) | (MMtCO»e)
Low Projection 5% 4% 107 0.03
High 10% 5% 268 0.09
Projection*®

* Combination of Voluntary Efforts To Promote Pay As You Drive and Private Sector efforts To Promote
Pay As You Drive

Other Environmental Benefits

The Brookings Institution estimates that if all motorists paid for accident insurance based
on their actual motor vehicle use, driving would decline by 8 percent nationwide,'"’
netting society the equivalent of about $50 billion to $60 billion a year by reducing
driving-related harms.''® A decrease in annual miles driven results in the reduction of
nitrogen oxides, sulfur dioxide, particulate matter and mercury emissions.

Economic Benefits, Job Creation and Job Protection

The reduced use of personal vehicles and decreased expenditures on transportation fuels,
plus reduced insurance costs, may increase the purchasing power of consumers. Since in
Maryland petroleum fuels and vehicles are largely supplied by imports, consumer savings
on transportation fuels and vehicles can increase spending on more domestically
produced goods and services and thus spur the State economy. In addition, the fossil fuel
supply sectors are among the least labor-intensive sectors in the economy. Moreover, the
public transportation sector is among the most labor-intensive sectors. The labor-
intensity of the transit & ground passengers sector in Maryland is 23 jobs per $1 million
output. That means jobs created through the increased usage of mass transit and
increased spending on other general consumption categories can more than offset the
negative job impacts in the transportation fuel supply sectors and vehicle manufacturing
sectors.

Less driving would also lead to congestion cost savings and reduced accident costs to
households. The re-spending of these savings in other goods and services will generate
both direct and indirect stimulus effects to the State economy and create jobs. A study by
the Brookings Institution indicated that the gross savings of adopting Pay As You Drive
insurance policy in California can reach $414 per vehicle, of which a large portion will
come from congestion and accident cost savings (Bordoff and Noel, 2008a). At the

117 The Brookings Institution divided the per-gallon retail price of fuel by the fuel economy of each
vehicle to get per-mile fuel cost for that vehicle. Combining the initial mileage for each vehicle, the driving
response to per-mile premiums from Parry (2005), the per-mile premiums and the per-mile fuel cost,
driving reductions can be estimated for each vehicle in the sample.

""¥ Bordoff, J., & Noel, P. (2008). Pay-As-You-Drive Auto Insurance: A Simple Way to Reduce Driving-
Related Harms and Increase Equity. Washington, DC: The Brookings Institution. Retrieved from
http://www.brookings.edu/papers/2008/07 _payd bordoffnoel.aspx.
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national level, the estimated annual savings are $257 per vehicle (Bordoff and Noel,
2008Db).

Further analyses for the economic benefits, job creation and job protection in Maryland
from this program is included in Chapter 7 of this plan.

Implementation

In January of 2009, MIA led a workgroup with MDE, MDOT, the insurance industry,
consumer advocacy groups and other stakeholders to review the opportunities and
barriers to expanding the Pay-As-You-Drive® program to other companies. An analysis
of Pay-As-You-Drive® insurance was conducted by the group and a Review of Pay-As-
You-Drive® Programs in Maryland was issued in September 2009.'" The Review of
Pay-As-You-Drive® Programs in Maryland concluded:

Even though it is unclear to what extent the Pay-As-You-
Drive® Program will reduce GHG production, it is
beneficial to encourage the expansion of these programs in
the State in that they offer more options to consumers.
Based on this, it is recommended that meetings be held
with insurance carriers to discuss whether they would
consider offering Pay-As-You-Drive® programs in the
State.

In keeping with that recommendation, MIA conducted a survey of the major carriers
writing private passenger automobile insurance in the State to determine whether they
offer or intend to offer use-based insurance in Maryland in the future. These carriers
wrote polices for approximately 74 percent of the premiums in calendar year 2009.

Survey results were published on September 22, 2010 an MIA report entitled 2070
Carrier Survey Results for Pay-As-You-Drive."** While a number of the carriers where
considering use-based programs in Maryland, survey participants indicated that did not
intend to offer such programs any sooner than 2012. Carriers who were not considering
offering use-based programs in Maryland cited the cost of developing the product and the
regulatory environment as the reason.'”’  MIA will c